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because Rockwell-Nordstrom Valves perform 
etter, longer, for less money! 





In key spots, where dependability is vital, you expect —quarter-turn, and the hydraulic-jack action of the 

to see Rockwell-Nordstrom valves. They were created lubricant, make them quick and easy to operate, once 

forty ears ago for the tough jobs ordinary valves a day or once a year... 

couldn’t handle. Rockwell-Nordstrom is the original lubricated plug 
But now you also see them—by the I -»dreds on7 valve, and for 40 years has been the plug valve leader. 

thousands—in “routine” services like thi {wk 19> That’s why Rockwell can give you the most complete 

fold shown above, and for the same b <i> ra: range of sizes, pressure-temperature ratings, body 

—~thew? —— designs, and metals. 

ceca eetaeennedl annals Why not standardize on Rockwell-Nordstroms 

f‘ : . and genuine Rockwell-Nordstrom lubricants—for your 

—they’re pressure-lubricated, to provide fuel, products, supply and transfer lines? You’ll get 

dependable seal . . . better valve service than you’ve ever had before, and 

—the lubricant film prevents grinding m_! metal at lower cost per year. Rockwell Manufacturing 

wea . means longer life, less downtime, > ¥«: Company, Pittsburgh 8, Pa. 

tenz.ace cost... Canadian Valve Licensee: Peacock Brothers Limited. 
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STRATAFRAC 


DOWELL treatment fractures and acidizes 
in one operation for extra production boost 


In a Stratafrac® treatment, advance-design Dowell equip- 
ment is used to pump acid-kerosene material into the 
pay zone to fracture and acidize in a single operation. 
Hydraulic pressure, suspended sand and acid all combine 
in an extra-powerful Dowell treatment designed to enlarge 
the well’s drainage area . . . to increase permeability . . . to 
boost oil or gas production for you. 

Yet down-time is short with Stratafrac. Liquid materials 
arrive at the well already mixed. Treatment is fast with 
minimum shut-in afterwards, and no gel breaker needed. 


services for the oi 


Stratafrac’s unusual flexibility makes it effective in almosi 
all types of formations. To match well conditions, Dowell 
engi ‘ary acid aud sand content, or add silicate 
control and ¢! ssolving agents. This double-action Dowell 
treat ought outstanding, sustained production 
incr vel. in almost every area. 

For ser x more information, call any of the 165 
Dov} he United States and Canada; in Venezuela, 
con! 4 ilwell Service. Or write Dowell Incorpo- 
rate . tulsa |, Oxlahoma, Department L-12. 


istry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICA! OMPANY 
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oA “W.C.NORRIS MANUFACTURER, INC. 
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TULSA, OKLAHOMA 


® COAST DISTRIBUTOR: BRANCHES: 
GREAT BEND, KANSAS; CORPUS CHRISTI. 


LIC SUPPLY COMPANY OF CALIFORNIA = Since 1882 HOUSTON, KILGORE, ODESSA, WICHITA FALLS, TEXAS: 
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What Price Engineers? 

May I comment on your item More 
Drilling Engineers Needed, C. R. Gra- 
ham, page 368, October 1955, alleg- 
ing a critical shortage of engineers? I 
am reminded of an observation I made 
about the so-called scarcity of cotton 
pickers in South Texas. I said if the 
farmers were willing to pay enough 
there would be no shortage... they 
could literally have college graduates 
picking their cotton. 

If employers were willing to pay 
enough they could get college grad- 
uates to do their engineering work. 
Take my case. I worked several years 
in engineering jobs. Now I have a sales 
manager position. Friends of mine and 
classmates are farming, operating mo- 
tels, selling insurance, operating a 
wholesale grocery and drygoods busi- 
ness, dabbling in real estate, and what 
have you. One man has a Ford agency 
and he is not likely to take a $500 
engineering job... 

We ex-engineers have this to say. We 
are listening. Make us an offer. 


R. N. Jones 


With respect to the letter of Robert 
M. Jones, the ex-petroleum engineer, 
a few comments may be made on his 
status and that of other graduate engi- 
neers not in the engineering field. 

It is very possible that they them- 
selves realized they were square pegs 
trying to fit into round holes, and quite 
often when an engineer graduates from 
college, he comes up against the sicken- 
ing realization that his services are paid 
for at the going market price or the 
amount the employer can pay and still 
feel that he can make money on those 
services. The same is true with the cot- 
ton picker. He works for the going 
price — be it 50 cents per 100 pounds; 
be it $5.00 per 100 pounds. 

A young engineer coming out of col- 
lege should realize that his college 
training is just a starting point in 
farther training. As a point in question 
in the drilling industry, we can review 
the status of training with respect to 
what a committee of the American As- 
sociation of Oilwell Drilling Contrac- 
tors deemed the necessary experience 
to fit a man for the following jobs: 


General manager . . 120 months 


General Supt. ... 84 months 
Drilling engineer .. 60 months 
Toolpusher ..... 60 months 
ee 36 months 
Derrick man.... 18 months 
Engine man .... 18 months 
Floorman...... 12 months 


Mechanic — field . 24 months 


Mechanic — shop 48 months 
An engineer entering the field of 1 
drilling industry has from 8 to 10 yeas 

ahead of him before he can qualify 
a general superintendent. He must | 
in 12 months of hard work before 
can qualify as a good roughneck. 

Usually, a young man gets out of 
school and with one of the larger 
companies, and he discovers that there 
is a certain amount of inertia to be 
Overcome in that company before he 
can get his ideas across to manage- 
ment. One of the causes of this inertia 
is management’s own personal preju- 
dice in the presentation in a solution 
to a given problem. A second is the 
tendency of management not to make 
snap decisions as often as they are ac- 
cused of doing, but to weigh and in- 
vestigate a question very thoroughly 
before making a decision. This often 
gives the young engineer a feeling that 
he is butting his head against a stone 
wall and I have known several excel- 
lent young engi to throw un their 
hands and quit : i 

I have known very fev 
who really make 
ing who have 
choice in selec 
the engineer who feels that | he is nut 
going fast enough, that he should be 
progressing further, and is chafed by 
his inability to get along in a company 
and with people to the point of his 
exasperation, will find that he can do 
an excellent job, perhaps, as a sales- 
manager or in farming, operating a 
motel, selling insurance, dabbling in 
real estate, or selling automobiles. He is 
a solo performer; the restraints of team 
play are stifling to him. 

Philip C. Blackburn 





IDEA! 


D. D. Feldman, Dallas independ- 
ent, who operates in the United 
States and abroad, recently got into 
the art field. Paintings were pur- 
chased from one hundred Texas 
artists by Feldman, who became in- 
terested in helping artists in the 
Southwest to greater recognition. 

The D. D. Feldman Collection of 





Contemporary Texas Art was pre- 





housed in the Corridor Geller 
Republic Nationa! , 


Owing 
i oat Oklah< mo ¢ 
j Feldman, who took 
1} player than an art cotlec 
rad expert neip in making the 
atiens. They have had generally 
favorable reaction from critics. 








THE PETROLEUM ENGINEER, December, ! 55 


viewed in October. The show is | 





Exale 


Gene 
South 


Comm 
Six Lit 
USSR 
Neede 


Petrol: 


Expl 


South 
Louisi 


Perme 
for 


Safe | 


New | 
Gulf’s 


Wire 
Ru! 


New 
Eleme 
Engin 


A Sin 
Bel 


Plasti 
Me 


Barge 
Ease 


Cre 


Letter: 
Course 
Adver 
Highli, 
Profile 

Jak 
Meetir 


7 
Build 
$1.00 









































DECEMBER, 1955 + VOLUME XXVII . NUMBER 13 
General Refining . . Petrochemicals .. Gas Processing 
South Lovisiana—Hot Spot of the Nation.................... A-41. West Coast’s Latest Coking Plant..................cccccsseeeeeees C-6 
Vernon K. Dowdy Jerry Stumm 
Communication: Your Most Useful’ implement.............. A-45 Application of Electrical Precipitation to 
Dennis Murphy NE CE iehadiarinaimntinciensinnsenisinanenanneeseineein C-9 
Six Lines on a Tidelands Map..............c....cccscccssessssssseeeee E-1 R. J. PRES 
E. M. Clinton Oxygenated Petrochemicals, Part IV, Sec. 1................ C-14 
USSR Pushes Natural Gas Industry.....................ccccceeees E-3 eisai 
" range a apg “ REFINING FUNDAMENTALS PART VI! 
Needed: . = naa ort anagement.................... E-17 Refining Technology: Hydrogenation, Polymeriza- 
cipleaheai ate tion, Alkylation, Isomerization and 
Petroleum Ecomennbes ..............corcrssecserserrererecssceersronseeres E-22 i C-19 
Ernestine Adams V. A. Kalichevsky 
Mechanical Engineering: The Choice, Design, 
Q _— . Characteristics and Maintenance 
Exploration . . Drilling . . Producing of Centrifugal Pumps, Part IIl.............ccsssseeee0000 ¢-31 
South Louisiana Wildcat—World’s Deepest Well............ B-3§ re 
James A. LeVelle c 
Lovisiana’s Offshore Picture.................:ccccccecssccccccesereees B-40 7 eS <i opapenmaaamemammeaaen - 
, as oe —_ Octane Climb Is Slow But Inexorable.....................00 C-51 
ermanent Completions Pay ‘ , 
for Gulf in South Louisiana.....................:cccscceeeeeeees B-46 saan po od verge ea rr enemas C53 
Fred G. Courtney . H. Arnold and W. T. Dixon 
. Radio Communication—A Must in Refineries C-60 
Safe Practices in Offshore Operations............................ B-54 at. °° | 
C. A. Travirca a 
New Idea in Oil and Gas Well Cement.......................... B-61 Oil..¢ Prod Pinelini 
Gulf's Dual Completion Activities in South Louisiana......B-66 W.. Gas... Products Fipetinmg 
Cliff J. Rodgers Pipe Sizing Methods for Plant and Field Gas Lines.......... D-13 
Wire Line Formation Tester M. L. Arnold 
Run in South Louisiana Deep Well......................:000. B-78 — jong Se at _ 
New High Weight Mud Saves Rig Time..........c....ss0- B-83 ~~ acca : 
J. H. McLaurin and Frank Ford, Jr. 
eal Turbocharging Two Stroke Gas Engines.......................0+ D-26 
Elements of Water Injection, Part 5.....................sc0000 B-87 C. A. Chamberlain and G. H. Bollman 
by areata taiapnanes Volumetric Shrinkage: Big Problem to Pipe Lines 
Engineering Analvsis of Cable Tool Drilling.................. B-93 Blending Distillates and Light Products 
Claude F. Bonham LE. ee D-35 
A Simplified Method of Calculating H. M. Childress and M. B. Grove 
Behqvior of Closed Reservoirs, Part 2.................... B-105 Automatic Pump Station Operation........................0++ D-48 
W. C. Sturdivant, Jr. C. S. Williams, Jr. 
Plastic Coated Walnut Shells . . . Newest Service Pipe Line Plans New Microwave System............ D-51 
Method to Control Unconsolidated Sands................ B-112 j but D-52 
B.J. Ladd and K. E. Terrell per pane re a - oe - * vs — se 
ping System Pulsations and How to Control Them....D- 
Barge 101 Returned to Sea Duty..............cscsccsesesesees B-118 Chases Mewenank and Ned Mi, Moerke 
Ease in Handling of Drill Collars...................csscceseeseees B-122 Aluminum Line Installed in Lake Maracaibo.................. D-57 
Pressure Cells Provide Semi-Automatic 
DRILLING FUNDAMENTALS Control on Minnesota Pipe Line.....................00:2+000 D-58 
Crown and Traveling BIOCkS...............:c.ssssscecsesseseees B-125 Dual Purpose Coating Developed 
Allan Fredhold, Jr. for Submarine Pipe Lines.................:-.sssesseeeeeeeeees D-59 
FEATURES 
— Sehtieuasenacsuassseassered A-2 Drilling and Producing Running Tour With Men Pipe Line Projects.......... D-63 The Petroleum 
ourse of Oll.................... - ....B-3. sin the Industry........ ineer’ 
sve Good Tadiusiry * gy Meme and Comment--tt  pefining News and.” Pipe Line Persenals....0-66 — Cottimuaus Tables ..£-27 
Advertisers’ Index .......... ee ee Comment .................5. C-3. Oil and Gas Personals....£-24 (Installment No. 216) 


Highlights ooo ee p19 - Exploration Refinery Plants Sched- i nea £-29 Trade News 2.2.0.2... E-43 
eee A-14 Activities ................ B-130 uled for Completion..C-51 Trade Personals ............ E-46 

Jake ©. Hamon What's Doing Refining and Petro- BOOKS 1... eeseeesseeeeee E-30 New Equipment ............ E-5) 
Meetings oon. cesceeee A-21 in Drilling? ............ B-136 chemical Personals....c-54 Laugh With Barney........ E-32 Trade Literature .......... E-56 


_—_ 





Tc Petroleum Engineer, 


blished monthly, August through June, semi-monthly in July, by The Petroleum Engineer Publishing Company, 800 Davis 


Buildi:: x, Dallas 2, Texas. eeden rate to the petroleum industry, United States and Foreign, $6.00 per year; $10.00 for two years; $13.00 for three years; 


1.00 ‘or single copy. Entered as second-class mail matter May 1, 1932, at the post office in Dallas, Texas, under the act of March 3, 1879. 










































(,00d 


(Companies 


Large 
Capital 


Expenditure- 


kxtensive 


Research 


Support ot 


Education 


Training 


Programs 


excellent 


Pre ducts 


Spirit ot 


Freedom 


The course of OIL 





A Good Industry 


As the theme developed on a radio forum discussing “What is a good life?”, the fami) 
was singled out as the basis of a good life for the individual, the community, and the nation. 
It is in the family unit where faith and responsibility and loyalty and aspirations are gener- 
ated and disciplined and nurtured. 


The subject brought up the question of “What is a good industry?” and the answer 
follows the same line — it is only as good as the companies it keeps. 


We can’t here examine what each of the thousands of companies in the petroleum 
industry do but we can get an idea from the collective results and these results, remember, 
come from decisions of individual company management — not from industry-wide 
movements. 


If one thing could be considered first in terms of progress, it would be capital expendi- 
tures. The petroleum industry spends more than any other preparing to meet the demands 
of tomorrow. Chase Manhattan Bank raised its estimates of 1954 capital expenditures 
of U. S. oil companies to $6.4 billion and this is probably more accurate than more timid 
speculation. Union Oil of California advertises that each man working for the company 
has $70,691 worth of tools at his disposal. Productivity depends on modern equipment 
and the petroleum industry is in the top bracket in providing it. Technology can only 
advance on a road cleared by efficient tools and machines. 


In research the petroleum industry stands first. No other group of individual com- 
panies allots as much to long term study and analysis of better methods of operation and 
of new and improved products. 


In education and development of personnel, there has been no satisfactory survey of 
all industry but petroleum companies have shown exceptional leadership in recognizing 
the need and doing something about it. Not only do the big corporations give large sums 
to schools and scholarships to individuals but growing numbers of independents have their 
own lists of students to be helped through school. Recently, Shell went further into the 
problem. It underwrote summer seminars for 60 high school science teachers in the hope 
of encouraging younger students into scientific and engineering fields. 


Training on the job has been a growing and important achievement of petroleum com- 
panies. As one man said of his company’s engineer training course, “It’s as good as a 
master’s degree” and he is probably right. 


The chief benefit of these individual company decisions has gone to consumers. Appli- 
cation of research through modern equipment by educated and well trained employees 
means products are improved and new ones added and costs are kept low by any estimate 
— either measured in terms of overall cost of living comparisons or in terms of competing 
energy products. 


Last and most significant — perhaps their greatest contribution to our American life — 
is the stalwart fight our petroleum companies, both large and small, put up for our indi- 
vidual enterprise economic system. They sometimes seem to revel in intra-industry con- 
troversy but stand shoulder to shoulder against an all-embrasive government. When you 
hear of an oil man gone socialist or communist — it’s time to take to the hills. 


These things are the record of a good industry, one that benefits the individual, the 
community, and the nation. These are the qualities characteristic of the companies in the 
petroleum industry. 

— ERNESTINE ADAMS 
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to scrape your 
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... the Baker way? 


You can’t buy insurance 

for each job—so do the next 
hest thing .. . keep your casing 
clean with the... 


| 
BAKER § 




















This is just another way of asking “CAN YOU AFFORD THE 
EXPENSE OF DOWN-HOLE EQUIPMENT FAILURES?” The 
unretouched photograph at the above left provides visual 
proof of how casing neglect can cause even the best 
pack-off tool to fail. 

In this case the pack-off tool set and packed-off perfectly— 
but the casing ID failed to do its part. Notice the cracks 
in the cement sheath in the area where the Packing Element 
was packed-off. These cracks allowed the fluid under 
pressure to by-pass, even though the tool was securely set 
and completely packed-off. 

The Baker Roto-Vert Casing Scraper, which can be run 
on tubing, drill pipe or wire line, completely removes 
cement sheath and other obstructions such as perforation 
burrs and imbedded bullets—prepares the casing ID for 
subsequent work with pack-off tools. Remember, the 
condition of your casing ID is just as important to the 
successful operation of pack-off tools as the condition of a 
valve seat is to the operation of a valve. 

Why take chances with so much at stake? The safe, 
positive, economical way to eliminate failures, such as 
the one illustrated above, is to make the running of a Baker 
Model “C” Roto-Vert Casing Scraper a part of 
your standard operating procedure. 


BAKER OIL TOOLS, INC. e HOUSTON e LOS ANGELES e NEW YORK 


ROTO-VERT 


CASING SCRAPER 
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Stitt Ignition Company E-47 

T 
Taber Instrument Corporation C-54 
Thermoid Company 30 
Thompson Tool Co. E-29 
Thornhill-Craver Co. D-2 
Tickle, Arthur, Engineering Works, Inc. C-25 
Toledo Pipe tanananed Machine Company, 

The _. De pees eae 5-59 
Trane D-33 
Tretolite Company _ B-120 
Tube Turns A-29-A-30 
Twin Dise Clutch Company B-72 

U 
Union Switch & Signal Division of 

Westinghouse Air Brake Co. D-44-D-45 
United States Rubber Company A-37 
United States Steel 

Corporation A-7, A-24-A-25, B-137, C-23 
Universai Atlas Cement Company B-137 

Vv 
Visco Products Company, Incorporated E-50 
Vogt, Henry, Machine Co. C-40-C-41 
Ww 


W-K-M Manufacturing Company, Inc 

Warren Automatic Tool Co. 

Watson-Stillman Fittings Division 
H. K. Porter Company, Inc. 

Waukesha Sales & Service, Inc 

Weatherford Oil Too! Co 

Well Equipment Mfg. Corp 


Weston Electrical Instrument 
Corporation ( 

White Diesel Engine Division, The 
White Motor Company 

Wickwire Spencer Stee! Division, The 
( lorado Fuel & Iron Corporatior 

\W mao | } Tr 

Ww ie © Toe ( npany 

\A mn Mar facturing ¢ i 


K-14 


H-85 





here’ 
lock 
fully 


catio 


no n 


dow 


sure 


WE COULDN'T HOLD UP TRAFFIC 
FOREVER JUST ‘CAUSE BILL 
CHANGED To SUBSTITUTE 


Down time is no joke. 
But it happens at times when track hardware gives out. 


If you replace with genuine Caterpillar hardware. 
here’s what you’re sure of: bolts, nuts, capscrews and 
lock washers made from prechecked fine-grade steels, care- 
fully hardened and tested, finished to the strictest specifi- 
cations in the industry. You’re sure of longer wear life, 


no matter how tough your jobs come. You're sure of less 
down time in the future. 


if you replace with non-genuine hardware—can you be 
sure of anything? 


Better get Caterpillar parts every time. 


‘aterpillar Tractor Co., Peoria, Illinois, U.S.A. 








On the surface, CAT* hardware looks like ordinary kind. But etched 
cross section of newly designed track bolt (left) shows depth of 
special ''Hi-Electro'’ hardening penetration in bolt head 


CATERPILLAR 


*Caterpiliar and Cat are Registered Trademarks of Caterpiio: Tractor ( 


















































































New Equipment 


IN DRILLING AND 
PRODUCING 


srerlenenus Rediatiun ! og for Tubing 
Completions, Demand tor radiation log 
ging service for completions through tub 
ing has led to the development of a new 
line of small-diameter instruments for 
simultaneously recording gamma ray 
neutron neutron, and collar logs on a sin 
gle trip in the hole 

PGAC’'s new logging instruments for 
tubing completion service are now avail 
able in three diameters: 111/16 in., 
134 in. and 2 in. (the latter for extremely 
high pressures). Thirteen feet in length, 
these instruments provide ruggedness and 
stability characteristics of PGAC’s regu- 
lar 3% in. OD simultaneous radiation in- 
struments. 

Perforating Guns Atlas Corporation. 


Circle number (14) on reply card. 





Plastic-Coated Wire Rope. Plastic- 
coated cable called “Plastic-Galvanized” 
or ‘“Plastic-Stainless’” has been an- 
nounced by Macwhyte. It is currently 
available in sizes 1/16 in. by % in. to 
Y% in. by % in. inclusive in strengths 
from 480 lb to 7000 Ib. Flexibility of the 
rope is not adversely affected by the plas- 
tice coating. It is resistant to most acids, 
bases, salts, oils and greases except hydro- 
fluoric acid and methyl ethyl ketone. 

Macwhyte Company. 


Circle number (15) on reply card. 


Compressor for Air Drilling. A line of 
heavy duty compressors for use in air 
drilling of oil and gas wells has been an- 
nounced by Cooper-Bessemer. Delivering 
up, to 1500 psi air pressure, the new com- 
pressor can be operated from existing 
drilling unit draw works or powered by 
individual engine prime movers. 

Compressor is a package unit mounted 
on skids for ease in moving with the con- 
tractor’s drilling equipment. 

The Cooper-Bessemer Corporation. 

Circle number (16) on reply card. 


Completion Tool. A valve for well 
completions has been placed on the mar- 
ket that eliminates swabbing, allows per- 
foration without pressure on formation 
and permits well treatment through the 
valve. The CTI completion valve is 
adaptable to most types of production 
packers and opens when packer is set. 
With the pressure equalized, plug is 
knocked out with sinker bar. 

Completion Tools, Inc. 


Circle number (17) on reply card. 


Safety Device. New Deal Specialty 
Company has introduced a safety device 
to be placed over 
shear relief valves. 
This safety device 
is called ‘‘Short 
Stop” because it is 
designed and built to 
catch the stem and/ 
or bonnet should 
any or either of 
these “let fly.” 

Short stop is made 
for 2-in. and 3-in. 
shear relief valves. 
It is designed to per- 
mit the valve-stem to 
move freely up and 
down when it is 
sheared, yet holds back the bonnet at all 
times. The device is held firmly in place 
with the electric weld chain. 

The New Deal Specialty Company, Inc. 


Circle number (18) on reply card. 





E-44 


bigh - pressure Well 


head Equipment. Cam 
eron Tron Works hoe de 
veloped two new acces 
sories for use with ex 
tremely high-pressure 
wellhead connections 
ranging up to 15,000 Ib 
working pressure 

lorque-Indicating Stud 
Bolt and a Pressure 
Energizing Seal Ring 

Seal ring is a pressure 
energizing ring gasket 
that fits in the standard 
23-deg angle API 
groove. Somewhat taller 
than a standard API 
ring, it is reinforced by 
an internal web. During 
assembly, the ring first 
makes contact on the 
outer sides of the 
grooves and in its final 
position developes full 
bearing pressure on 
its OD. 

Since all forces due to 
internal pressure tend to expand the ring 
radially, pressure-sealing contact between 
ring and grooves is increased. This feature 
enables the ring to hold pressure even 








though the flanges may separate slightly 
under pressure. Under working condi- 
tions, flanges should not be allowed to 
“breathe”; therefore, particular attention 
must be given to make-up torques during 
field assembly. 

The stud bolt accurately indicates prop- 
er tension exerted on the bolt for a partic- 
ular application. As shown, the stud bolt 
is drilled through on center, and a rod 
is inserted in the bolt and welded at one 
end. The other end of the rod is ground 
so that a small section projects from the 
end of the stud. 

The stud bolt elongates under tension 
as the nuts are tightened. When the bolt 
is stretched to the proper amount of ten- 
sion, its end becomes flush with the end 
of the rod. This position can be accurately 
determined by feel, since the finger tips 
are sensitive within a thousandth of an 
inch to this type of flush pin arrange- 
ment. 

Cameron Iron Works, Inc. 


Circle number (19) on reply card. 


Whipstock Milling Cutters.. Develop- 
ment of milling cutters utilizing a revolu- 
tionary new cutting principle and a new, 
super-hard carbide material called “Serv- 
coloy” has been anounced by Servco. Pri- 
mary advantage of the new tools is faster 
cutting. Use of these cutters requires no 
special drilling technique. They are ex- 
tremely rugged tools, built to stand up 
under the roughest treatment. They are 
available in various hole diameters. 

The Servco Company. 


Circle number (20) on reply card. 


Core Sniffer, Well | oeging Fauinment 
iS now manulacturing the Wemco Core 
Sniffer, which is designed to detect gas 
accurately and quickly. It has the sensij 
tivity of a laboratory instrument with the 
ruggedness, light weight and case of op 
eration needed at the well. Instant in 
lerpretation of the indicator onthe 
Wemco Core Sniffer discloses the ab 
yence Or presence Of minute units of gas 
n each core tested 

Well Logging Equipment Manutlactu 


ne Company 


Circle number (21) on reply card 


Horizontal Treater. BS&B announces 
its Model HGT Horizontal Treater, which 
combines heating, settling and water re- 
moval in a single vessel for processing 
crude oil emulsions. Single-chamber de- 
sign provides increased water capacity up 
to 8000 bbl of water per day. Oil-water 
interface is controlled by an interfacial 
float that accurately controls the shallow 
interfaces encountered in horizontal 
treaters. Unusually large gas volumes can 
be handled by adding gas dome. 

Black, Sivalls & Bryson, Inc. 

Circle number (22) on reply card. 


IN REFINING... 


Constant Flow at Extreme High Pres- 
sure. The Model 155 constant rate of 
flow pump has been developed to pump 
with a continuous, smooth delivery of 
constant flow at high pressures. It has 
particular advantages for research labora- 
tories, process and manufacturing plants. 
Flow pump maintains a constant rate of 
flow regardless of discharge pressure and 
is capable of operating pressures up to 
10,000 psi. 

Exline Engineering Company. 

Circle number (23) on reply card. 


Surfactant. M. W. Kellogg has an- 
nounced development of a series of per- 
halogenated, monobasic carboxyl acids 
that will produce efficient emulsifying 
systems under the most corrosive, high- 
temperature conditions. According to 
Kellogg, these acids will meet the grow- 
ing need for newer types of surfactants 
that can be used efficiently with strong 
acids and oxidants. Derived from Chloro- 
trifluoroethylene, these KEL-F acids 
undergo reactions involving the carboxyl 
group. Metallic salts, esters, acid halides, 
alcohols, amides, nitriles and ketones 
have been prepared from them. 

The M. W. Kellogg Company. 


Circle number (24) on reply card. 


Seals For High Temperatures. A rotary 
mechanical seal especially designed for 
high-temperature 
service is announced 
by Durametallic. It 
is made for hand- 
ling hot oils or hot 
water at tempera- 
tures up to 800 F. 

Two adaptions of 
the seal are offered, 
Dura Seal Type 
RHU-unbalanced as- 
sembly and Dura 
Seal Type PHU-bal- 
anced assembly. 

Features of the 
new “hot seal” are 
simplicity of design and ease of instal- 
ling on new or existing equipment. 

Durametallic Corporation. 


Circle number (25) on reply card. 
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New Equipment 





Turbine Pump for Process and Lique- 
tied Gas Service. Puinp, iype Z4, designed 
for cold process applications and for 
handling liquid ammonia, liquefied petro- 
jeum gases and various chemicals has just 


peen developed by the Aurora Pump di 
vision of New York Air Brake. 

The pump packing box has been elimi- 
nated and is replaced by a mechanical 
seal that.is subject to suction pressure 
only. Pump end is separable from frame 
assembly, thus facilitating the use of 
special alloys for all parts in contact 
with the liquid being pumped. Pumps are 
available for capacities 5 to 60 GPM 
and heads 0 to 350 ft. 

Aurora Pump Division, The New York 
Air Brake Company. 


Circle number (26) on reply card. 
IN PIPELINING.. 


Metals Detector Works Over Salt 
Water. New Metal Detector (Model 
124), designed to work over salt water, 
distinguishes metals from black magnetic 
sand, has negligible ground pickup and is 
considered free from false detection ac- 
cording to Gardiner. 

Metal moves the meter needle to the 
right and headphone response increases 
in volume and in pitch. When black mag- 
netic sand is detected, needle moves to 
the left and sound in the headphones de- 
creases in pitch and volume. Lightweight 
(64241b), compact design of instrument 
permits easy handling, longer searching 
periods with less fatigue. 

The Gardiner Electronics Company. 


Circle number (27) on reply card. 


Medium-Speed Engine. Worthington 
has introduced a new line of engines for 
pipe line, refining, and production applica- 
tions. The W 9 engine is four cycle, has 
9-in. bore and 11-in. stroke and is adapi- 
able to diesel, gas or dual fuel require- 
ments. Main feature is Jet Swirl cylinder 


design that causes improved mixing of. 


fuel and air. Available in 6 and 8-cylinder 

units providing rates from 400 to 1400 

hp and operating speeds up to 1000 rpm. 
The Worthington Corporation. 


Circle number (28) on reply card. 


Frequency-Diversity Microwave. 
Microwave equipment that provides maxi- 
mum circuit continuity has been an- 
nounced by Motorola communications 
and electronics division. Two simultane- 
ous beams at different frequencies are 
transmitted to a distant station. The same 
information is impressed on both beams, 
and the receiver automatically selects the 
better received signal. The equipment was 
developed for special applications requir- 
ing maximum possible reliability, such as 
transmission of automatic long-distance 
dialing signals in a commercial telephone 
system. 

Motorola, Inc. 


Circle number (29) on reply card. 
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Extra Fast... 


«a», @asy...pipe reaming 
with this esininaateneeins 


Spiral ... turns into the work 
smoothly, no chatter. Famous ritaip 
heat-treated cutting edges mean clean reaming, 
extra long service. Quick enlarging of 
conduit box outlets—and holes in sheet metal. 
More for your money—buy the 2-S at 
your Supply House. 


and hand reaming... 





cousin 


5 long straight flutes 
ream clean, 
easy to control. 











The Ridge Tool Geiente ° Miysta, Ohio « U.S.A. 


To obtain more information on products advertised see page E-41 E-45 

















Literature 





Quick Connect-Disconnect Coupling. 
A new descriptive bulletin (No. 230) on 
the Quick Connect-Disconnect Hi-Flow 
Coupling is now available from Snap- 
Tite. 

This bulletin describes the Hi-Flow 
Coupling, its uses and construction. And 
to aid engineers, a fully detailed cut- 
away of the coupling is incorporated into 
the bulletin. Bulletin 230 also lists com- 
plete dimensions of all Hi-Flow Cou- 
pling parts and gives ordering informa- 
tion for spare parts as well as complete 
couplings. 

Snap-Tite, Inc. 

Circle number (30) on reply crd. 


Industrial Rubber Products. Specifica- 
tions and descriptions of sixty-eight 
different rubber hose for every industrial 
and agricultural use are presented in the 
new eight-page catalogue digest an- 
nounced by the industrial rubber division 
of Thermoid. 

Several of the hose types described 
are new additions to the Thermoid line 
and have only recently been added. 

In addition, the brochure contains data 
on nine types of conveyor belts, seven 
types of flat, power-transmission belting; 
multiple and fractional horsepower V- 
belts, chute lining, rubber sheet packing 
and industrial friction materials. Twenty- 
three cutaway photographs show hose, 
coupling and belt construction. 

The Thermoid Company. 


Circle number (31) on reply card. 


Small Forged Steel Valves. A new 
bulletin covering small Rockwell-built 
Edward forged steel valves has been 
published by Edward Valves. 

Bulletin 551, illustrates and gives de- 
tails on Edward forged steel stop, stop- 
check and needle valves for a variety of 
applications including steam power sta- 
tions, boiler piping, petroleum installa- 
tions, chemical and industrial plants and 
marine service. 

Edward Valves, Inc. 


Circle number (32) on reply card. 


Carburetion Equipment. A twelve-page 
brochure entitled “The Story of LP-Gas 
— The Ideal Motor Fuel” has been is- 
sued by Ensign. 

In this bulletin are found many illu- 
strations, charts, tank diagrams, installa- 
tion of carburetion equipment on fork 
lifts, tractors, trucks, busses, etc. The 
general treatment given the text is edu- 
cational, dealing with the ABC’s of LP- 
Gas for internal combustion engines. 

Ensign Carburetor Company. 


Circle number (33) on reply card. 


Constant-Speed Belt Drive Selection. 
A 74-page booklet carrying multi-color 
tables for quick and easy selection of 
constant-speed “Texrope” V-belt drives 
has been released by Allis-Chalmers. 

Handbook features information on de- 
sign features, basic drive principles and 
technical data on sheaves as well as hints 


E-46 


@® brochures 


For more information on items described 


here in brief, use the handy reply card 
and circie the corresponding numbers 


for economical, safe and dependable op- 
eration of V-belt drives. 
Allis-Chalmers Manufacturing Com- 
pany. 
Circle number (34) on reply card. 


Diesel Directory. Booklet released by 
Cummins Engine Company is a directory 
of original equipment manufacturers who 
offer Cummins diesels as standard or 
optional power and is called the “Cum- 
mins Who’s Who.” It contains the name 
and address of the manufacturer plus a 
listing of his equipment and the corre- 
sponding diesel used. 

Cummins Engine Company, Inc. 


Circle number (35) on reply card. 


Welding Equipment. Uniflex division 
has announced availability of a new, two- 
color, 20-page catalogue on its welding 
equipment. 

Detailed tables have been provided to 
assist in the selection of welding cable 
in terms of adequate capacity for a 
given job, current flow and cable lengths. 

The catalogue also carries a depart- 
ment devoted to tips on reducing welding 
costs and an illustrated section on Uni- 
flex products. 

Uniflex Cable division, United Metal 
Craft Company. 


Circle number (36) on reply card. 


General-Purpose Centrifugal Pumps. 
A bulletin on the complete line of gen- 
eral-purpose centrifugal pumps has been 
announced by Ingersoll-Rand. These CRV 
cradle-mounted type pumps have capa- 
city ranges from 5 to 2800 gpm and 
pressure ranges from 10 to 525 ft total. 

Cameron Pump division, Ingersol- 
Rand Company. 


Circle number (37) on reply card. 


Rubber-Lined Valves. A 4-page con- 
densed bulletin has been made available 
by Darling Valve and Manufacturing 
and deals with the company’s hard-rub- 
ber lined gate and check valves for cor- 
rosive services. 

Bulletin contains tables giving the 
range of sizes available and complete 
dimensions for both rubber-lined gate 
valves and rubber-lined, horizontal-swing 
check valves. Also described is Darling’s 
fully revolving double-disc, parallel-seat, 
gate-valve principle, said to contribute 
extra life for these rubber-lined valves. 

Darling Valve and Manufacturing 
Company. 


Circle number (38) on reply card. 


General-Purpose Grease. Bulletin 101, 
a two-page, two-color bulletin that de- 
scribes in detail Molykote, Type BR2, a 
general-purpose grease with extreme 
bearing-pressure properties, has been 
published by Alpha Molykote. 

Molykote, Type BR2, is a lithium-base 
grease containing Molykote Microsize 
powder, and its ten outstanding qualities. 

The Alpha Molykote Corporation. 


Circle number (39) on reply card. 


@ bulletins 
@ catalogs 


Bellows-Type Expansion Joints and 
Hydropads. Cook Electric has issued a 
catalogue on bellows-type expansion 
joints and pressurized Hydropads. The 
36-page catalogue gives details of con- 
struction, specification and general ap- 
plication data for standard Magnilastic 
expansion points in various piping sys- 
tems. Considerable data are included on 
pressurized Hydropads for controlling 
pipe line surge. 

Cook Electric Company. 

Circle number (40) on reply card. 


IN DRILLING AND 
PRODUCING ... 


Acid Fracture. A new release of the 
Acidizer describes the Acid Petrofrac 
process introduced by Dowell. Descrip- 
tion is given of typical operation and the 
results obtained. 

Dowell, Inc. 


Circle number (41) on reply card. 


Drill Bits. A general catalogue covering 
the complete line of Hoffman “Oriented 
Diamond” Drill Bits has been released 
for distribution by Hoffman Bros. 

Here, for the first time, information on 
all Hoffman “Oriented” Bits has been in- 
corporated into one book. Especially de- 
signed for quick, easy location of impor- 
tant drill bit data, Hoffman’s new cata- 
logue lists sizes, setting charges, weights, 
uses, etc. for all standard bits. 

Another section of the book is also 
devoted to complete data on the new 
Miniature Prospecting Bits and to Lab- 
oratory Bits for specialized industrial use. 

Hoffman Bros. Drilling Company. 


Circle number (42) on reply card. 


Well Logging and Perforating. Per- 
forating Guns Atlas has issued a new 
catalogue that is now offered to those en- 
gaged in the oil industry. 

The illustrated catalogue contains the 
latest detailed data regarding uses and op- 
eration of the company’s well logging, 
perforating and many other specialized 
completion services and equipment. 

Perforating Guns Atlas Corporation. 


Circle number (43) on reply card. 


Slush Pump and Mud Circulation 
Problems. Slush pump and mud circula- 
tion problems are two major causes of rig 
downtime — yet many of the most com- 
mon mud-system troubles can be avoided 
with a little extra planning. 

Suction hook-ups, for example, can be 
arranged to provide economical mud cir- 
culation, minimize downtime and add to 
the life of fluid end parts. 

‘Tip Sheet No. 20 points out several 
ways to prevent unnecessary suction line 
problems and save money at the same 
time. 

The National Supply Company. 


Circle number (44) on reply card. 
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Plastic Pipe. Southwestern Plastic Pipe 
has announced completion of two cata- 
logue inserts covering their Kralastic and 
Tenite Plastic Pipe. The new literature 
gives specific technical information on oil 
field applications of both types of plastic 


ipe. 

he Kralastic catalogue includes infor- 
mation on Southwestern’s new “Pressure- 
Rated” Kralastic Pipe complete with stock 
sizes and “Pressure-Rated” groups. Both 
the Kralastic and Tenite brochures out- 
line chemical resistance and _ physical 
properties of each pipe along with tables 
and graphs of tensile strength vs tempera- 
ture, limitations, etc. 

Southwestern Plastic Pipe Company. 


Circle number (45) on reply card. 


Oil Field Tools. Guiberson has re- 
leased a number of data sheets on oil 


field equipment manufactured by the 


company. Included are data on casing 
swab rope sockets, drill pipe protectors, 
tubing blowout preventors, a 100-ton 
rated tubing block and gas-lift intermitter 
controls. 

The Guiberson Corporation. 


Circle number (46) on reply card. 


Specialized Tools and Services. McCul- 
lough Tool has issued a new 40-page, illu- 
strated general catalogue. This 1956 cata- 
logue contains a complete description of 
the entire line of specialized tools and 
services available to the oil industry. 

Included are the most recent improve- 
ments in such tools as the M-3 Bullet 
Perforators, Glass Jet Perforators, One- 
Trip, Back-Off Service (Magna-Tector 
and String Shot), Jet Casing Cutters, Bot- 
tom-Hole Jet Cutters and Type “B” 
Bridge Plugs. The new Chemical Tubing 
Cutter with its applications is also in- 
cluded for the first time. 

A completely revised section gives the 
latest information on McCullough Radia- 
tion Well Logging Service with the highly 
sensitive McCullough Scintillation 
Counter. Also given is a description of the 
McCullough Isotope Injector for radio- 
isotope tracer work, the Scintillation Spec- 
trometer and the new Neutron Generator. 

Other tools described are Double-Act- 
ing Rotary Jars, Spears, Overshots, In- 
ternal and External Cutters, etc. 

McCullough Tool Company. 


Circle number (47) on reply card 


Mud Supplies and Services. Baroid has 
published a new catalogue on mud 
supplies and services. Included in the il- 
lustrated pamphlet are explanations of 
uses of the company’s various drilling 
mud products. ; 

Baroid Division, National Lead Com- 
pany. 

Circle number (48) on reply card. 


Cellular Glass Insulation. An 8-page 
catalog, “Foamglas, the Cellular Stay-Dry 
Insulation for Piping and Equipment,” 
has been published by Pittsburgh Corn- 
ing. The new booklet presents the physi- 
cal properties of the unique cellular glass 
insulation, sizes and shapes available and 
Suggested thicknesses required for tem- 
peratures ranging from —S0 F to 800 F. 
Condensed recommended specifications 
and photographs of applications are in- 
cluded. 

Pittsburgh Corning Corporation. 


Circle number (49) on reply card 


IN REFINING... 


Mist Eliminators and Entrainment Sep- 
arators. Otto H. York Company an- 


nounces a new bulletin covering its wire- 
mesh entrainment separators and mist 
eliminators. 

Explained in the illustrated bulletin is 
how knitted wire-mesh separators effect 
clean separation between liquid and vapor 
in vacuum towers, distillation equipment, 
gas absorbers, flash towers, evaporators, 
scrubbers, knock-out drums, steam 
drums, gas filters and compressors. 

Also covered are York-Scheibel Liquid 
Extractors for laboratory, pilot plant and 
large-scale industrial use. Listed are seven 
extractions for which these columns are 
particularly suited, including features that 
adapt the columns for these applications. 

Concluding the bulletin is a section on 
York line separators for clean separation 
of all liquids from any vapor. Standard 
units are available for gas rates to 50,000 


Trade Literature 








cfh; custom-built separators are available 
for any capacity and operating condition 
Otto H. York Company, Inc. 


Circle number (50) on reply card. 


Strip-Chart Recorders. A bulletin de 
scribing the company’s line of 6-in. strip 
chart recorders for pressure, liquid level! 
temperature, flow and mechanical mo 
tion has been released by Bristol. 

The 12-page, two-color bulletin con 
tains installation drawings showing meth 
ods of applying the instruments to the 
different variables, as well as photographs 
of the various models and their features 
Use of the recorder as a receiver for re 
motely generated signals, either pneu 
matic or electrical, is also described 

The Bristol Company. 


Circle number (51) on reply card 
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Variable Controlled 
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This highly-mobile trailer-mounted pumping unit is powered by a 


VG4D Power Unit with a heavy-duty transmission having several 
speed ratios, reverse and neutral. The engine couples directly to a 
2” rotary pump with a capacity of 14 BPH @ 1,000 lbs. and 70 
BPH @ 400 lbs. While the picture above shows the unit testing a 
pipe line in Southern Oklahoma, it’s also widely used to pump 
crude oil of various viscosities into pipe lines having a wide range 
of pressures. Does the unit deliver dependability? See what the 


operator says about its record. 





Model VG4D Power Unit 
(25 to 36 hp.) with 


Clutch Reduction. your equipment. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


“The performance is trouble-free,” he states. He 
also adds that this lightweight unit, “really gets 
the job done — no matter what the assignment.” 
...a typical opinion from a satisfied user. 

Wisconsin Heavy-Duty Air-Cooled Engines are available in a 
complete power range from 3 to 36 hp., in 4-cycle single 
cylinder, 2- and V-type 4-cylinder models. These engines can 
be equipped to operate on kerosene, butane, propane or 


casinghead gas, utilizing the most readily available and 
economical fuels. 


You can’t do better than specify “‘WISCONSIN ENGINES” for 





WRITE T0 HARLEY SALES C9. 
619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE @ HOUSTON, TEXAS 

$0$ SOUTH MAIN STREET @ WICHITA, KANSAS 


Ol FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 








To obtain more information on products advertised see page E-41 
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© Rotary Fishing Tool Service 
© Spang Cable Tools @ Drill Pipe 
© Blow Out Preventers © Rentals 
¢ Complete Oil Field Machine Shop 


ACME’S HYDRAULIC 
SHOCK-ABSORBING .. . 








will catch a fish in a 





KEY SEAT or OFF BOTTOM 





ARMSTRONG BROS. 


Better PIPE TOOLS 





TONGS 


“Reversible,”’ “Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to %4 catalog strength (1,200 
Ib. to 400,000 Ib.) “Reversible” Jaws give 
double jaw life. ‘“Standard’’ Jaws have 
extra bearing on the handle and forged-in 
chain guides. The ‘Ideal’ Tongs have V 
shaped teeth for a sure grip on 
irregular shapes — fittings, etc. 






NARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 






















5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL. 
saealiiailll 


To obtain more: information on products advertised see page E-4] 


Trade Literature 





Metal Gate Valves. An illustrated cir- 
cular describing “Causul” Metal Gate 
Valves, designed for corrosive service, 
has been published by Lunkenheimer. 
Lunkenheimer “Causul” Metal Gate 

Valves are available in Bolted Bonnet or 
Lunkenheimer’s ‘“‘King-Clip”’ patterns, 
with screwed or flanged ends and in sizes 
ranging from % to 8 in. Lunkenheimer 
“Causul” Metal Gate Valves are said to 
have proved eminently successful for 
handling corrosive fluids in oil refineries 
and industrial establishments producing 
caustics, textiles, rayon, fertilizers, coke 
and paper. 
Lunkenheimer Company. 

Circle number (52) on reply card. 


IN PIPELINING ... 


Two-Stage Pumps. Allis-Chalmers two- 
stage pumps for boiler-feed and other 
high-pressure applications are described 
in a new bulletin released by the com- 
pany. 

Available in close-coupled and frame- 
type construction in capacities to 300 
gpm at heads of from 300 to 550 ft at 
temperatures to 250 F, the pumps are 
suitable for boiler feed, humidifier, air 
conditioning, high head building, and 
mine service, as well as for gathering, 
loading and pipe line operations in the 
oil fields. , 

The frame-type pump is designed for 
use with any kind of prime mover and for 
any type of drive with flexible or rigid 
coupling, hydraulic coupling or any other. 
Frames are available in grease-lubricated 
and oil-lubricated styles. The close- 


coupled “Electrifugal” pumps are built 








That BRAKESOL Will Work! 


Our Sales Engineers are available in all 
parts of the oil country to show what 
BRAKESOL will do for your particular 
Paraffin problem. We do not ask anyone 
to buy until they have been shown. Just 
contact your nearest Supply Store to 
arrange for a FREE field test. 





HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is ECONOM- 
ICAL, prevents or re- 
) moves paraffin from the 
tubing, flow lines, tank 
bottoms and pipe lines. 
Effective on both asphalt 
and mixed base paraffin. 
BRAKESOL is SAFE and 
easy to use. Let us help 
you NOW! 

WRITE FOR FREE 


DESCRIPTIVE FOLDER 
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P.O. Box 9506 Okla. City, Okla. 
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mon shaft and supported by a rigid cast. 
iron adapter. 

Allis-Chalmers 
pany. 


Circle number (53) on reply card. 


Microwave Antennas. A new bulletin, 
containing design data, applications and 
illustrations has been released on the 
Prodelin Parabolic Antenna. Antenna js 
a broad-band dipole feed focused in an 
expanded aluminum reflector assembly, 

Prodelin, Inc. 


Circle number (54) on reply card. 


Manufacturing Com. 


Five Fittings Developments. New 2|- 
page manual provides detailed data on 
five Ladish fittings developments for pipe 
line and petroleum industry applications, 

Numerous photographs, sketches and 
engineering drawings are utilized to dem- 
onstrate graphically design advantages as 
well as savings in construction time and 
costs. 

Developments include: (1) Hot-Tap 
Reinforcing Tees for improved reinforce- 
ment of horizontal or vertical pipe line 
branch connections; (2) Multiple Outlet 
Headers with seamless outlets to simplify 
design and’ reduce installation costs in 
gate settings and suction and discharge 
manifolds; (3) Extra Long Radius EI- 
bows to facilitate pipe line cleaning op- 
erations and minimize loss in flow effi- 
ciency; (4) Pipe-Line Anchor Flanges to 
provide positive means for restricting 
pipe line movement and (5) streamline- 
design, Seamless Multiple-Outlet Headers 
to facilitate design, simplify and speed 
erection and improve efficiency of heater 
units. 

Ladish Company. 

Circle number (55) on reply card. 
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. utilizing a 
wide range of 
materials in the 
solving of normal 
or special operat- 
ing problems — 
where Metallic 
Packings are 
needed. 


France Makes Them! 













Write for Com- 
plete Information 





FRANCE PACKING COMPANY 


9926 Bustleton Ave., Philadelphia 15, Pa. 
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Trade Literature 


Four-Way Dual and Single Solenoid 
Valve. Complete description on a Four- 
Way Dual and Single Solenoid Valve is 
available in a new technical bulletin, 
v5003. The new Bulletin 8344 Solenoid 
Valves are designed for the safe and de- 
pendable control of double-acting pneu- 
matic or hydraulic cylinders. Fast acting, 
up to 850 cycles per minute, the valve 
will perform in air, gas, water or hydrau- 
lic fluid from 10 to 500 psi. Flow dia- 
grams of both the single and dual solen- 
oid valves are shown in color. 

Automatic Switch Company. 


Circle number (56) on reply card. 





How to Reduce Corrosion-Protection 
Costs. How to get greater coverage from 
protective coating at lower costs in safe- 
guarding pipe, pipe joints, fittings and 
couplings is described in a new brochure 
by Tapecoat. 

Brochure covers the complete story on 
Tapecoat-X, a new coal tar coating in 
tape form that is made with an extra 


. thickness of coal tar to provide double- 


wrap protection from single-wrap appli- 
cation. Included in the booklet is a table 
of coverage that shows how the new prod- 
uct goes farther and reduces costs on time, 
labor and material. 

Tapecoat Company. 


Circle number (57) on reply card. 





Statement Required by the Act of August 24, 
1912, as Amended by the Acts of March 3, 
1933, and July 2, 1946 (Title 39, United States 
Code, Section 233) Showing the Ownership, 
Management, and Circulation of 


THE PETROLEUM ENGINEER 


Published Monthly, Semi-Monthly in July, at 
Dallas, Texas, for November 1, 1955. 

1. The names and addresses of the publisher, 
editor, and business managers are: 

Publisher: The Petroleum Engineer Publish- 
ing Company, P. O. Box 1589, Dallas, Texas. 

Editor-in-Chief: F. H. Love, P. O. Box 1589, 
Dallas, Texas. 

Business Manager: Joe B. Woods, P. O. Box 
1589, Dallas, Texas. 

2. The owner is: (If owned by a corporation, 
its name and address must be stated and also 
immediately thereunder the names and ad- 
dresses of stockholders owning or holding 1 per- 
cent or more of total amount of stock. If not 
owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a partnership or other unincor- 
porated firm, its name and address, as well as 
that of each individual member, must he 
given.) 

American Security Life Insurance Company, 
Marshall, Texas. 

Fidelity National Life Insurance Company, 
403 South Akard, Dallas, Texas. 


3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mort- 
gages, or other securities are: (If there are 
none, so state.) 

Reserve Life Insurance Company, 403 South 
Akard, Dallas, Texas. 

K. C. Sclater, 6365 Camino de la Costa, La 
Jolla, California. 


4, Paragraphs 2 and 8 include, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the names of the person 
or corporation for whom such trustee is acting ; 
also the statement in the two paragraphs show 
the affiant’s full knowledge and belief as to the 
circumstances and conditions under which 
stockholders and security holders who do not 
appear upon the books of the company as trus- 
tees, hold stock and securities in a capacity 
other than that of a bona fide owner. 

Joe B. Woods, Business Manager. 


Sworn to and subscribed before me this 29th 
day of October, 1955. 
[Seal] Lillian H. Johnston 
Notary Public, Dallas County. 
(My commission expires June 1, 1957.) 





\ really take it. 


_) for Free Catalogs. 


ry 


ea aw Bulletin A3-50—Forged Stee! Fittings 
Bulletin S$-1-55—Stainless and Alloy Fittings 
Bulletin U-1—Forged Steel Unions 

Bulletin S-3-55—150 Ib. Stainless Fittings 


@ In high pressure steam lines... process liquid and gas 
piping... hydraulic fluid lines...wherever strong, tough 
pipe joints are needed, Watson Stillman Forged Steel Fit- 
tings provide a safety factor against costly piping failures. 
They resist pressure, heat, corrosion, shock and vibra- 
tion because they’re drop-forged of high quality steel to 
produce a dense, tough, forged-fiber structure that can 


Extra strength is built into W-S fittings in other ways 
too...such as the heavy reinforcing bands extending 
well beyond the threads or sockets. 


Protect your high pressure piping system with Watson- 
Stillman Forged Steel Fittings. Available in carbon, 
7 stainless and alloy steels, in Screw-End and Socket-Weld- 
} ing Types to meet your service requirements, Send today 


Sold Through Leading Distributors 


+20 


WATSON-STILLMAN FITTINGS DIVISION 
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H. K. PORTER COMPANY, INC. 


rae~ Roselle, New Jersey 


To obtain more information on products advertised see page E-41 
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TANK ENGINEERS 
SOLVE CRUDE HEATING 
PROBLEMS IN LEDUC FIELD 








Instead of expensive boiler installations, many Canadian 
operators are turning to National Treaters to maintain 
crude pour point under extreme weather conditions. 
Temperatures as low as 60° below zero, inadequate 
water supplies, frequent shut-downs, oil loss through 
steam heat evaporation were the difficulties that led 
National engineers to a practical and economical 
solution. 


By re-designing piping hook-ups and circulation lines, 
by putting crude in at the bottom of the tanks and by 
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SOUTH LEDUC—4’ x 27 
“VY CP" tae Nation 
Treater 


LEDUC—4 Hi-500 Bbl. N 
rilelalel im ste) bizte Ms} (-1-] Mi Kel 


—hlcUuae 1 6x20’ “YIWP” 
¢ ‘ IN Totitelatel Mm a-telicta 
aa ig 2C, 2%’ x 13’ 125+ 
National Separator 
1 NC, 2’x6’ 125+ 


National Separator 





installing a National Treater instead of a boiler, all 
difficulties of maintaining pour point have been elimi- 
nated. Crude is circulated from tanks through treaters. 
Unlike boilers, National Treaters require very little water. 


They can be shut down for several days without draining = 
without fear of freeze-up. If a longer shut-down is 
necessary, water can be drained quickly. Refilling to 
go back into operation can be done easily and at a 
minimum cost. 
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OIL and GAS FIELDS of SOUTH LOUISIANA 


This is the south part of the oil and gas map of Louisiana 
published by the Department of Conservation, John B. Hussey, 
Commissioner, Thomas M. Winfiele, Chief Engineer, and the 
Louisiana Geological Survey, Leo W. Hough, State Geologist; 
compilation and cartography by G. O. Coignet, Geological Eng- 
ingeer. The official edition of the map on a scale of 1:500,000 
shows all fields and pipe lines for the entire state. 





Permission fo reproduce all or any part of this map must 
be obtained from the Louisiana Geological Survey, 
Baton Rouge, La. 
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What Price Engineers? 


May I comment on your item More 
Drilling Engineers Needed, C. R. Gra- 
ham, page 368, October 1955, alleg- 
ing a critical shortage of engineers? | 
am reminded of an observation I made 
about the so-called scarcity of cotton 
pickers in South Texas. I said if the 
farmers were willing to pay enough 
there would be no shortage... they 
could literally have college graduates 
picking their cotton. 

If employers were willing to pay 
enough they could get college grad- 
uates to do their engineering work. 
Take my case. I worked several years 
in engineering jobs. Now I have a sales 
manager position. Friends of mine and 
classmates are farming, operating mo- 
tels, selling insurance, operating a 
wholesale grocery and drygoods busi- 
ness, dabbling in real estate, and what 
have you. One man has a Ford agency 
and he is not likely to take a $500 
engineering job.... 

We ex-engineers have this to say. We 
are listening. Make us an offer. 


R. N. Jones 


With respect to the letter of Robert 
M. Jones, the ex-petroleum engineer, 
a few comments’may be made on his 
status and that of other graduate engi- 
neers not in the engineering field. 

It is very possible that they them- 
selves realized they were square pegs 
trying to fit into round holes, and quite 
often when an engineer graduates from 
college, he comes up against the sicken- 
ing realization that his services are paid 
for at the going market price or the 
amount the employer can pay and still 
feel that he can make money on those 
services. The same is true with the cot- 
ton picker. He works for the going 
price — be it 50 cents per 100 pounds; 
be it $5.00 per 100 pounds. 

A young engineer coming out of col- 
lege should realize that his college 
training is just a starting point in 
farther training. As a point in question 
in the drilling industry, we can review 
the status of training with respect to 
what a committee of the American As- 
sociation of Oilwell Drilling Contrac- 
tors deemed the necessary experience 
to fit a man for the following jobs: 


General manager . . 120 months 
General Supt. ... 84 months 
Drilling engineer .. 60 months 
Toolpusher .... . 60 months 
Seer www. . 3S months 
Derrick man... . 18 months 
Engine man .... 18 months 
Floorman...... 12 months 
Mechanic — field . 24 months 


Mechanic — shop 48 months 

An engineer entering the field of the 
drilling industry has from 8 to 10 years 
ahead of him before he can qualify as 
a general superintendent. He must put 
in 12 months of hard work before he 
can qualify as a good roughneck. 

Usually, a young man gets out of 
school and with one of the larger 
companies, and he discovers that there 
is a certain amount of inertia to be 
Overcome in that company before he 
can get his ideas across to manage- 
ment. One of the causes of this inertia 
is Management’s own personal preju- 
dice in the presentation in a solution 
to a given problem. A second is the 
tendency of management not to make 
snap decisions as often as they are ac- 
cused of doing, but to weigh and in- 
vestigate a question very thoroughly 
before making a decision. This often 
gives the young engineer a feeling that 
he is butting his head against a stone 
wall and I have known several excel- 
lent young engineers to throw up their 
hands and quit the field. 

I have known very few engineers 
who really make a career of engineer- 
ing who have ever regretted their 
choice in selecting the field. However, 
the engineer who feels that he is not 
going fast enough, that he should be 
progressing further, and is chafed by 
his inability to get along in a company 
and with people to the point of his 
exasperation, will find that he can do 
an excellent job, perhaps, as a sales- 
manager or in farming, operating a 
motel, selling insurance, dabbling in 
real estate, or selling automobiles. He is 
a solo performer; the restraints of team 
play are stifling to him. 

Philip C. Blackburn 





IDEA! 


D. D. Feldman, Dallas independ- 
ent, who operates in the United 
States and abroad, recently got into 
the art field. Paintings were pur- 
chased from one hundred Texas 
artists by Feldman, who became in- 
terested in helping artists in the 
Southwest to greater recognition. 

The D. D. Feldman Collection of 

Contemporary Texas Art was pre- 
viewed in October. The show is 
housed in the Corridor Gallery of 
Republic National Bank, Dallas. It 
will be on tour for several months, 
showing at seven Texas cities and 
at Oklahoma City, Oklahoma. 
_ Feldman, who looks more like o 
football player than an art collec- 
tor, had expert help in making the 
selections. They have had generally 
favorable reaction from critics. 
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.....-..s A Good Industry 


As the theme developed on a radio forum discussing “What is a good life?”, the family 
was singled out as the basis of a good life for the individual, the community, and the nation. 
It is in the family unit where faith and responsibility and loyalty and aspirations are gener- 
ated and disciplined and nurtured. 


The subject brought up the question of “What is a good industry?” and the answer 
follows the same line — it is only as good as the companies it keeps. 


We can’t here examine what each of the thousands of companies in the petroleum 
industry do but we can get an idea from the collective results and these results, remember, 
come from decisions of individual company management — not from industry-wide 
movements. 


If one thing could be considered first in terms of progress, it would be capital expendi- 
tures. The petroleum industry spends more than any other preparing to meet the demands 
of tomorrow. Chase Manhattan Bank raised its estimates of 1954 capital expenditures 
of U. S. oil companies to $6.4 billion and this is probably more accurate than more timid 
speculation. Union Oil of California advertises that each man working for the company 
has $70,691 worth of tools at his disposal. Productivity depends on modern equipment 
and the petroleum industry is in the top bracket in providing it. Technology can only 
advance on a road cleared by efficient tools and machines. ° 


In research the petroleum industry stands first. No other group of individual com- 
panies allots as much to long term study and analysis of better methods of operation and 
of new and improved products. 


In education and development of personnel, there has been no satisfactory survey of 
all industry but petroleum companies have shown exceptional leadership in recognizing 
the need and doing something about it. Not only do the big corporations give large sums 
to schools and scholarships to individuals but growing numbers of independents have their 
own lists of students to be helped through school. Recently, Shell went further into the 
problem. It underwrote summer seminars for 60 high school science teachers in the hope 
of encouraging younger students into scientific and engineering fields. 


Training on the job has been a growing and important achievement of petroleum com- 
panies. As one man said of his company’s engineer training course, “It’s as good as a 
master’s degree” and he is probably right. 


The chief benefit of these individual company decisions has gone to consumers. Appli- 
cation of research through modern equipment by educated and well trained employees 
means products are improved and new ones added and costs are kept low by any estimate 
— either measured in terms of overall cost of living comparisons or in terms of competing 
energy products. 


Last and most significant — perhaps their greatest contribution to our American life — 
is the stalwart fight our petroleum companies, both large and small, put up for our indi- 
vidual enterprise economic system. They sometimes seem to revel in intra-industry con- 
troversy but stand shoulder to shoulder against an all-embrasive government. When you 
hear of an oil man gone socialist or communist — it’s time to take to the hills. 


These things are the record of a good industry, one that benefits the individual, the 
community, and the nation. These are the qualities characteristic of the companies in the 
petroleum industry. 

— ERNESTINE ADAMS 
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WE COULDN'T HOLD UP TRAFFIC 
FOREVER JUST ‘CAUSE BILL 
CHANGED To SUBSTITUTE 


Down time is no joke. 
But it happens at times when track hardware gives out. 


If you replace with genuine Caterpillar hardware. 
here’s what you’re sure of: bolts, nuts, capscrews and 
lock washers made from prechecked fine-grade steels, care- 
fully hardened and tested, finished to the strictest specifi- 
cations in the industry. You’re sure of longer wear life. 
no matter how tough your jobs come. You're sure of less 
down time in the future. 


If you replace with non-genuine hardware—can you be 
sure of anything? 


Better get Caterpillar parts every time. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 














On the surface, CAT* hardware looks like ordinary kind. But etched 
cross section of newly designed track bolt (left) shows depth of 
special ''Hi-Electro'' hardening penetration in bolt head. 


CATERPILLAR’ 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Cc 














HIGHLIGHTS 


x wk * 





Oil allowable increase in 
Texas for the month of December has 
been ordered by the state’s Railroad 
Commission. The new production sche- 
dule will be based on a 17 day flow, 
with an average of 3,323,312 bbl 
daily. This is a 61,146 bbl daily in- 
crease over November quotas. 


x k * 


Service station operators are 
now more than ever one of Uncle Sam’s 
biggest tax collectors. Approximately 
one-third of the retail gas price is tax. 
Legislatures in 15 states have in- 
creased gasoline taxes this year. Tem- 
porary gasoline taxes in several states 
are now permanent; 10 states now levy 
7 cent per gallon taxes. Only one state, 
Missouri, has kept the levy at a 3-cent 
rate. 

x * * 


Gulf Oil Corporation’s acqui- 
sition of Warren Petroleum Corpora- 
tion will round out resources and activ- 
ities of the combined organizations. 
Warren, primarily a producer and 
marketer of natural gas, natural gaso- 
line, liquefied petroleum gas and crude 
oil in the Southwest, will carry on 
under the same name. The acquisition 
will add sales totals of about $110,000, 
000 per year to Gulf’s yearly sales now 
exceeding $1.7 billion. 


x * * 


More than 50 oil importing 
companies have been asked by the 
ODM for monthly reports on their ac- 
tual and planned imports. Although 
not mandatory, such data are con- 
sidered necessary to determine the ex- 
tent of voluntary action necessary for 
the restriction of imports. The first re- 
port to the ODM was due before De- 
cember 1, and covers imports for Oc- 
tober and scheduled imports for the 
next five months. 


kk * 
U. S. was paid $431,000,000 


for petroleum and products exports, 
and in turn bought $1.8 billion worth 
of crude and oil products last year, ac- 
cording to Department of Commerce 
statistics. In other words, we are mak- 
ing a net purchase of $649,000,000 in 
imported oil and products annually. 
= FF @ 

if you can cut red tape, 
thereby saving tax money, the govern- 
ment wants to know about it. The Ad- 
visory Council on Federal Reports is 
distributing a questionnaire (to end 
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“SSSR 


Digest of News and Comment 


questionnaires, literally) to business- 
men for valid criticisms of the multi- 
tude of paper work now required by 
federal agencies. The government wants 
to know if its questionnaires are worth 
the time and effort. Nothing was 
said about submitting solutions in quin- 
tuplicate. 
x *k * 

Twin pipe lines, to be laid en- 
tirely in the Gulf of Mexico, have been 
scheduled for construction by the Off- 
shore Gathering Corporation. A cer- 
tificate of necessity application has been 
filed with the FPC. The line will paral- 
lel the shore line some 25 miles off- 
shore between the Sabine Pass, Texas, 
area to the Mississippi River. A 30-in. 
line will move natural gas from west 
to east and a 20-in. line will bring 
crude oil westward to the Port Arthur- 
Beaumont refinery area. The 364-mile 
line, to lie in waters 40 to 60 ft 
deep, will be the first major under- 
water line in the world, and is expected 
to ultimately rank in throughput with 
the largest of the onshore pipe lines. 

= ® ® 

Carter Oil Company has made 
a $1,200,000 payment into its volun- 
tary savings program to 2903 em- 
ployees. For the first time in the 20- 
year program the amount has exceeded 
the million-dollar mark. 


Record bonus price for q 
5000-acre lease block in Louisiana off. 
shore waters has been paid jointly by 
Stanolind and Placid Oil. The amount, 
$10,466,711, highest successful bid at 
the recent Louisiana mineral board 
auction, was for block 121 in the South 
Timbalier area, off Terrebonne Parish, 
just west of the Lake Pelto field. The 
state collected $17,360,334 for 17,060 
acres. 

x *k * 

New brakes on credit, made 
immediately effective by the Federal 
Reserve System, are being made in an 
attempt to slow down the business 
boom. The Reserve Board approved a 
2% per cent discount rate, at which 
member banks may borrow from the 
system, to bring the rate to its highest 
point in over 20 years. 

x k * 


Offshore drilling in California 
has received another significant ad- 
vance brought about by favorable ac- 
tion at a Redondo Beach election. 
Voters approved two propositions to 
allow oil companies to conduct tide- 
lands drilling in that area in a Novem- 
ber special election, which approved 
contracts with Signal, Artnell, and Re- 
serve Gas & Oil companies and 
amended the city charter to approve 
the drilling operations. 





The Petroleum Engineer has a 
new Gulf Coast Editor. He is Don- 
ald M. Taylor, who will represent 
the publication in all phases of the 
petroleum and natural gas industry 
from his Houston headquarters. 

A graduate of John Tarleton Jun- 
ior College and Hardin Simmons 
University, he also attended Stan- 
ford University where he did grad- 
uate work in mechanical engineer- 
ing and journalism. He served as an 
engineer for E. B. Badger & Sons 
during the construction of the Esso 
refinery at Baton Rouge, Louisiana, 
and as an engineer with United Gas 
Corporation. During World War II, 
he served in the U.S. Navy for three 
years, and was discharged as a lieu- 
tenant. He joined Tennessee Gas 
Transmission Company as an engi- 
neer, and supervised compressor 
station cnstruction for four years. 
For the past 414 years he served as 
editor of World Oil’s pipe line sec- 





Don Taylor Named Gulf Coast Editor 





tion, and as editor of Pipe Line In- 
dustry. He is president of the Pipe 
Liners Club of Houston and is a 
member of several technical socie- 
ties. 





— 
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SILLERS 
[FLEX RING® 
CLOSURE 





for faster access 


to the inside of 


SE TERS 





pressure vessels 






it's no effort at all to reach the inter- 


nals of this Peerless. Gas Odorizer — 
through the Sillers Flex-Ring Closure. or piping... 





(1). Flex Ring Unit as 
sembled as in service 
(2). Spider released, gas 
ket being removed. (3) 
After gasket is removed 
plug is rotated to oper 
(4). Unit completely 
opened and in a fractior 
of time taken for conven 
tional type closures. 


SIMPLE and SAFE to OPERATE... 









An entirely new design and seal principle, the FOR USE ON 
SILLERS FLEX RING CLOSURE gives you many ° 
advantages and economies such as LOW INITIAL BOILERS 
COST... LESS TIME IN OPENING AND CLOSING 
(JUST ONE BOLT)... TIGHTER SEAL AT HIGH [madeline be) 
Sillers Flex Ring Closures are utilized PRESSURES ... LESS WEIGHT... EASE OF HAN- 
on these large ‘scrubbers af @ Fisis DLING . . . and NO SEAL DESTRUCTION IN CASE HEAT 
rocessing Plant in South Texas. 
OF FIRE. Sillers Flex Ring Closures are available 


















in all standard sizes and can quickly be adapted EXCHANGERS 
for special applications. 
FILTERS 
GET COMPLETE DETAILS TODAY STRAINERS 
SEND FOR BULLETIN NO. 3000 
ABSORBERS 

The perfect closure for Boilers, Evaportors, Heat 
Exchangers, Autoclaves, Filters, Strainers, Absorb- PRESSURE 





ers and all types of Pressure Vessels and Piping 


Systems. VESSELS 






SILLERS ENGINEERING COMPANY 






Division of Peerless Manufacturing Company 






Here is a typical Sillers Flex Ring 
Closure installation on a Sillers BOX 13165 DALLAS, TEXAS 
Scraper trap on a products pipeline ‘ 
in Eastern Oklahoma. 






Representatives in Principal Cities 
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HIGHLIGHTS=2 


Digest of News and Comments 





Shell Companies Foundation 
has initiated a recognition fellowship 
program for high school teachers of 
science and mathematics. Through the 
program, worked out with leading edu- 
cational associations, Shell will under- 
write summer seminars at Stanford and 
Cornell Universities for 60 teachers 
yearly. Purpose of the plan is “to help 
offset the dangerous cutback in science 
teaching at the secondary level, a basic 
cause for our critical shortage of grad- 
uate scientists,” Shell announced. 


= *# @& 


Catalytic reforming units are 
being termed the key to miracle prod- 
ucts of the future, says the research 
department of Standard of Indiana. 
Petrochemical possibilities have just 
been touched, with such items as 
paints and varnishes that last twice as 
long, tires with a tread life of 100,000 
miles well on the way. Gasoline up- 
grading, miracle fabrics and fertilizers, 
all have their origin at the cat reform- 
ing units. 

x k * 


Stanolind Oil and Gas and 
Base Metals Mining Corporation, Ltd. 
have reached a tentative agreement for 
extensive oil and gas exploration and 
development in Jamaica, reports state. 
The Jamaican government, which had 
previously granted only the Base 
Metals company license for oil pros- 
pecting on the island, has approved 
the agreement between the two com- 
panies. According to Base Metals’ re- 
port, Stanolind will begin a $2,000,000 
program immediately including a 
$1,000,000 drilling expenditure. Stan- 
olind officials have not issued details 
on the negotiations. 


x k * 


National security is not being 
threatened by present rate of imports, 
says Otis Ellis, counsel for the National 
Oil Jobbers Council, although “im- 
ports are still a little on the high side.” 
Ellis suggests that there is no basis for 
evoking a presidential order to restrict 
oil imports under the reciprocal trade 
law. 


x k * 


Mobil Overseas Oil Company 
is being organized by Socony Mobil 
Oil Company to handle foreign opera- 
tions, in line with the parent company’s 
new decentralization policy. Overseas, 
which will go into operation January 
1, will integrate and be responsible for 
all activities of Socony Mobil and its 
affiliates in the Eastern Hemisphere 
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and Latin America, excluding Stand- 
ard Vacuum interests, interests in Mid- 
dle East, and producing operations in 
Venezuela, Colombia and Peru. The 
new company will have about 25,000 
employees and have available to it in 
excess of 300,000 bbl per day of crude 
oil, and refinery capacity of about 
220,000 bbl per day. It will maintain a 
fleet of tankers, and marketing opera- 
tions in Europe, North and West 
Africa, the Middle East, and Latin 
America. 
x *x* x 


U. S. Armed Forces is cutting 
its projected 1955-56 petroleum pur- 
chases program from 245,000,000 bbl 
to 233,000,000 bbl to conform with 
the government’s economy program. 
Colonel Arnold C. Gilliam, director of 
the Armed Services Petroleum Pur- 
chases Agency, stated that if balanc- 
ing the federal budget means reducing 
operation of ships, aircraft, and trucks, 
then a further reduction in oil pur- 
chasing can be expected. Purchase re- 
quests for the year are considerably 
less than the 233,000,000 bbl. 


xk kk 
Oil well drilling and develop- 


‘ment costs are now almost 20 per 


cent higher than in mid-1953, the In- 
dependent Petroleum Association of 
America reports. The group’s cost 
study committee cites that equipment, 
materials, wage and service costs have 
increased 10 per cent in this 2-year 
period. Volume of exploratory and de- 
velopment drilling in 1955 is running 
13 per cent ahead of 1953. The IPAA 
recalls that there has been no signif- 
cant change in the price of crude oil 
in the U. S. since 1953 to offset in- 
creasing costs. 


Employees at Standard of In- 
diana’s Whiting refinery, scene of the 
recent fire, have a better safety record 
on the job than at home, recent statis- 
tics show. The refinery’s 8200 workers 
recorded 103 accidents off the job se- 
rious enough to keep them from work, 
although only 24 employees lost time 
due to on duty mishaps (including ac- 
cidents incident to the fire) — less 
than one-fourth as many. 


x 2 2 


Finance and accounting divi- 
sion has been created by the American 
Petroleum Institute to replace the 
financial and accounting committee, 
which has been in existence for 30 
years. The vice president for the new 
division will be appointed by API's 
board chairman. 


x *& * 


Natural gas ‘‘crown’’ again 
goes to Texas, which produced no less 
than 5.5 trillion cubic feet last year. 
The Texas Railroad Commission says 
that the production gain over 1953 was 
3.7 per cent, which offset to some ex- 
tent the state’s loss in crude oil pro- 
duction, a 4.6 per cent decrease. Re- 
port stated that almost 50 per cent of 
natural gas marketed in the United 
States was produced in Texas, which 
has over 50 per cent of proven re- 
serves. California has about 14 per 
cent; Louisiana has about 10 per. cent 
of the nation’s reserves. 


x *k * 


Texas state oil museum is in 
the planning stages at Kilgore, in the 
heart of the East Texas oil field. The 
museum would be designed to give the 
public a better understanding of the 
oil and gas industry. 





It is estimated that approximately 
$5.15 billion in taxes were levied 
against petroleum operations and 
products by the various levels of 
government during 1954. The tab- 
ulation below indicates how the pe- 
troleum tax burden has grown in 
recent years: 


1946 ..ss..+++$2,212,00,0000 
1948 ... 3,363,000,000 
1950 3,791,000,000 
1952 4,703,000,000 
1954 5,154,000,000 


As can be seen, the taxes paid by 
the petroleum industry and its cus- 
tomers have more than doubled dur- 
ing the past eight years. It is inter- 





Petroleum Tax Bill Doubles Since 1946 


esting to note that last year’s petro- 
leum tax bill, when expressed in a 
single tax on a barrel of crude oil, 
amounted to $2.02 for each barrel 
produced. This represented a tax 
equivalent to 71 per cent of the 
average price of crude at the well 
last year. 

A study by the Chase Manhattan 
Bank (New York) of the financial 
operations of 35 leading oil com- 
panies reveals that, on the average, 
taxes absorbed 6.2 cents of each 
gross income dollar in 1954, com- 
pared with 4.4 cents paid to stock- 
holders as dividends and 5.8 cents 
reinvested in the business. 

—Tax Economics Bulletin 


— 
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Another significant milestone was achieved in the outstanding 
== growth of the Republic National Bank of Dallas, with formal 
approval by the Comptroller of the Currency of an increase 
of $10,437,500 in this bank’s capital structure. 
This action resulted in the largest stock increase ever made 
by a Southwestern bank, bringing the Republic’s Capital and 
Surplus to $70,000,000 and its total Capital Funds, including 
Reserves to approximately $82,000,000. ' a 
This major forward step re-affirms our faith in the continued . INSURANCE CORPORATION 
growth and expansion of all phases of the American econ- 
omy. Now larger and stronger than ever, the Republic has 
once again increased its ability and capacity to better serve 
the financial needs of the great American petroleum industry. 
Now, more than ever, the Republic is proud to be “The Oil 
wearaee® —— 
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Jake L. Hamon 


W HEN the American Petroleum In- 
stitute, for the first time, selected an 
independent oil man for chairman of 
the Board of Directors, its natural 
choice was Jake L. Hamon. 

The Dallas operator, who has ex- 
tensive interests in the Mid-Continent 
areas, has always been an outspoken 
leader within the industry and a deter- 
mined fighter for justice for the indus- 
try. He believes everyone has a right 
to strong convictions on the proper 
course of action in controversial ques- 
tions and he expresses himself forth- 
rightly. Hamon also considers, how- 
ever, that the industry has enough 
enemies from outside its ranks and dif- 
ferences should be ironed out among 
the various segments of the industry 
with patience and tolerance on all sides. 

Last year he worked hard for pas- 
sage of the Harris bill to free gas pro- 
ducers from Federal control. Through 
the years he has been concerned about 
the depletion allowance and is con- 
vinced that the danger now is greater 
than ever. Always a strong conserva- 
tionist, his greatest pride is in some 
of the pressure maintenance projects 
he operates or participates in. 

Jake Hamon got an early start in 
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the oil industry. He was born in Law- 
ton, Oklahoma, where he went to 
school until he entered the University 
of Chicago. When he was 18, how- 
ever, he decided about three semesters 
were enough college for the oil fields 
and took off for Ranger, Texas, where 
he drilled his first well in 1921. 

After “stumbling around as a drilling 
contractor and a buyer of stripper 
wells, and establishing quite a reputa- 
tion for his ability to find locations to 
drill on that were invariably dry,” Jake 
says he “got a little smarter and hit a 
good well in 1926 and became an oil 
producer.” 

“He was not only an aggressive and 
competent oil operator, he also became 
a strong man to have on your side in 
any struggle for industry rights. He 
devoted so much effort to oil industry 
organizations, that it is a good thing 
he hasbeen personally successful, “‘Al- 
ways a pushover for jobs that paid no 
salaries,” as he puts it, he “became a 
marked man.” 

Since he was 28 years old, he has 
been a director of the Independent Pe- 
troleum Association of America and 
served on the executive committee from 
1944 to 1947. The year after he moved 


to Dallas from Ardmore, Oklahoma, 
he was elected president of the Texas 
Mid-Continent Oil and Gas Associa- 
tion in 1935 and served two terms. He 
was president of the National Strip- 
per Well Association in 1937-1938. He 
has been a member of the board of the 
general Mid-Continent Oil and Gas 
Association for many years and served 
as president during 1950 and 195], 
He received the Texas Mid-Continent’s 
Distinguished Service Award in 1940, 

During World War II, he was a 
member of the Petroleum Industry 
War Council and is now a member of 
the National Petroleum Council, serv- 
ing for the past year as chairman of 
the Import Committee of the Council. 

He served as a member of API 
Board of Directors, was on the execu- 
tive committee and chairman of the 
membership committee. He was vice 
president of the Production Division 
in 1946 and 1947, and received the 
Production Division’s Citation in 1948, 

Hamon is a past president of the 
Dallas Petroleum Club and the Dallas 
Wildcat Committee, and is very active 
in Dallas civic affairs. 

Not being one of the kind to take an 
office simply for the honor (he acts as 
if he’s getting a salary) his activities 
take a lot of time, but Hamon is a per- 
fect example of the adage that if you 
want a thing done, ask a busy person. 

He takes an important but nonpub- 
licized part in Republican affairs in 
Texas. He is a member of the State 
Headquarters Committee and Dallas 
Chairman of the Finance Committee. 
He could take more credit than he 
will that Eisenhower carried Texas in 
1952 and that Dallas County has a 
Republican Congressman for the first 
time in history, the only GOP mem- 
ber of the Texas representatives. At 
the same time, he is an admirer and 
close friend of Democrats Sam Ray- 
burn, Lyndon Johnson, Bob Kerr, and 
has worked with them on many occa- 
sions. 

With all his activities, Jake Hamon 
also has time to keep up his golf, en- 
joy playing gin rummy and reading 
books (at the rate of a book in two 
hours). He is a great football enthu- 
siast, follows the Mustangs of South- 
ern Methodist University around on 
all their games and is one of the found- 
ers and directors of the Cotton Bowl 
New Year’s Game. 

He and his lovely wife take frequent 
trips, here and abroad. You get to 
thinking that at last here is a man who 
can actually stretch time. 
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SOUTH LOUISIANA... 
Hot Spot of the Nation 


Vernon K. Dowdy* 


CONCENTRATED in South Lou- 
isiana are all the ingredients of the na- 
tion’s petroleum industry—prolific oil 


_ and gas fields, pipe lines of all kinds, 


the third largest refinery capacity 
among the states, and an expanding 
petrochemical complex. 

Big things are happening in South 
Louisiana, auguring even more impres- 
sive achievements in the future. That 
is why it is a hot spot on everyone’s oil 
and gas map, and why additional par- 
ticipants have joined the fiercely com- 
petitive exploration and production 
scramble. 

Capital requirements, which are im- 
pressive, limited the number of South 
Louisiana operators in the past and 
will continue to do so in the future. 
The area, however, promises a better 
than average chance of adequate re- 
turns over the long haul for well-heeled 


*Louisiana-Arkansas Division, Mid-Continent 


OU and Gas Association, Baton Rouge, 
Louisiana. 


Baton Rouge refinery of Esso Standard is on the Mississippi River, 
which is main artery for movement of products from the plant 
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Large oi! and gas reserves, high discovery ratio, high 


return on investment, large refineries, good ports, make 


the “Cajun Country” a highly important development 


area for oil and gas operations and petrochemicals 


operators who are interested in acquir- 
ing oil and gas reserves. 

Some measure of the reserves situa- 
tion can be gleaned from the fact that 
in 1954 oil production was only 48 
million barrels more than 1949 out- 
put, while proved reserves have in- 
creased by a billion barrels. New gas 
and distillate reserves have kept pace 
with the added oil supply. 

Large scale refinery and pipe line 
expansion and modernization pro- 
grams have abated temporarily as 
market requirements were met, but ad- 
ditional field processing and petro- 
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chemical plants are expected. 
Historically, South Louisiana petro- 
leum developments may be divided 
roughly into four chronological periods 
1901-1925—A period during which 
only 10 fields were discovered. 
1926-1937—Distinguished by im 
provement of drilling equipment to 
permit testing of deeper South Lou- 
isiana structures, and of barge-mounted 
rigs, which opened up exploration of 
marshlands and protected bays. 
1938-1948 — When deep drilling 
equipment opened up an entirely new 
era, fortunately coinciding with adop 





A-4] 

































BIG RIG—Shell Rig No. 7 with its outsize derrick is one of the biggest marine drilling rigs in the country. It has drilled 





many wells to depths of three miles and more in the Shell-discovered Weeks Island field, world’s deepest producing oil field. 


tion of proved conservation methods. 
Discovery of the Delarge field at 13,- 
000 ft in 1938 proved an important 
milestone. Adoption of the state’s pres- 
ent conservation statute in 1940 to re- 
place the 1936 version was equally 
vital, since it established the authority 
of the Department of Conservation 
and set the pattern for future produc- 
tion practices. 

1948-55—The offshore era, when 
open water exploration and production 
in the Gulf of Mexico merited the spot- 
light. Less publicized, but equally sig- 
nificant and of more immediate profit 
to operators, was the continued devel- 
opment of onshore oil and gas reserves. 


Success Ratio High 

Huge sums of money have been 
poured into South Louisiana in the last 
few years, most of it by operators who 
held sway in the area for nearly 50 
years and the remainder by newcomers 
attracted by exploration and produc- 
tion results. 

A brief rundown of exploration sta- 
tistics from 1950 through August, 
1955, points up South Louisiana de- 
sirability. In 5 years and 8 months’ 
time, Louisiana Department of Con- 
servation records show a phenomenal 
17.6 per cent of all wildcats have been 
successful in discovering new fields. 
This is 50 per cent better than the na- 
tional average. 
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TABLE 1. South Louisiana new field 
exploratory wells. 








Total New Distillate, 

Year wells fields Oil gas fields 
1950 119 18 12 6 
1951 142 24 12 12 
1952 190 7 17 20 
1953 180 28 20 8 
1954 145 36 17 19 

1955 (8 mo.) 171 31 14 17 





Percentage of all wells drilled discovering new fields 
” aa 


6%. 
(Department of Conservation Reports) 








TABLE 2. South Louisiana production. 











Gross 


Oil, Distillate, production 
Year bbl bbl gas, MCF* 
1945 110,110,049 3,461,304 365,920,839 
1946 115,275,813 3,595,706 387,411,829 
1947 125,405,310 4,362,019 433,284,661 
1948 137,942,364 5,498,255 489,466,774 
1949 142,104,828 7,542,517 503,849,198 
1950 159,222,397 8,205,527 548,608,826 
1951 180,248,583 10,706,411 617,797.947 
1952 188,584,981 14,429,233 823,730,810 
1953 199,136,461 17,732,395 890,822,273 
1954 189,362,311 18,495,204 982,041,190 





* 15.025 Ib abs. Department of Conservation records. 








TABLE 3. Offshore lease costs, 
1947-48 and 1955. 





Acreage 
Block 63, South Timbalier area: all 1948: 200,000 
Block 63, South Timbalier 8% 1955: 4,550,025 
Block 65, Vermilion all 1947: 11,100 
Block 65, Vermilion all 1955: 900,000 
Block 75, South Timbalier all 1947 10,901.32 
Block 75, South Timbalier E% 1955 = 1,356,000 
Block 75, South Timbalier W% 1955 1,300,000 
Block 102, Vermilion % 1947 424,505 
Block 102, Vermilion all 1955 5,567,000 

(2 tracts) 
Block 35, Vermilion W% 1946 15,000 
Block 35, Vermilion N% 1955 1,425,000 
Block 35, Vermilion 8% 1955 94,225 
Block 35, South Timbalier all 1947 135,150 
Block 35, South Timbalier all 1955 90,600 
Block 50, South Timbulier all 1947 135,150 


Block 50, South Timbalier all 1955 90,600 
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A detailed check shows 947 wells 
drilled, to bring in 174 fields; 92 were 
initially classified as oil fields, 82 as 
gas or gas-distillate producers. 

Over and above these percentages— 
which do not take into account the 
vital cost features—there is the possi- 
bility of “worth-while” reserves in the 
multiple sand, high porosity, long lived 
South Louisiana reservoirs. 

The wildcatter is seldom shooting for 
a single definite producing horizon, 
even though the information on which 
he is drilling may suggest more prom- 
ise at one specified depth. He knows 
the chances of picking up two, three, 
or even more good sands are higher 
than in any other region outside the 
Gulf Coast. 

Quality of oil is another factor. Al- 
most half the oil produced in Lov- 
isiana runs better than 36.1 gravity, 
based on an analysis of Louisiana 
severance tax records. There is no sour 
crude, no sour gas to present problems. 

The future of South Louisiana pro- 
duction and exploration is bright, with 
the reservations common to the entire 
industry. Because of the costs involved, 
the area appears more susceptible to 
radical market changes, tax problems 


‘in a high-tax state, and regulations 


affecting production amounts and 
practices. 

Heretofore, most prospecting in 
South Louisiana has been a hunt for 
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Finished pipe going over side on rollers for longest underwater line. Oil and gas are 
moved in this Magnolia-Newmont-Conoco 12-in. flow line 48 miles from Block 126 in 
Eugene Island area to Burns, Louisiana. 


structures, with little or no emphasis on 
stratigraphic traps. Because of the 
number and variety of interesting 
structures, there has been no pressure 
to undertake the more difficult search 
for stratigraphic traps. As known struc- 
tures are explored and the field nar- 
rows down, however, the quest for 
Miocene wedge stratigraphic traps in 
une thick sedimentary sands of the 
coastal region may be launched. 

These massive sand sections, thou- 
sands of feet thick, may reach down to 
40,000 ft. With the approach of 25,- 
000-ft drilling already apparent, op- 
erators understandably are devoting 
some attention to deeper drilling in the 
territory which already averages more 
in depth than any other region in the 
country. 


Capital Costs High 

Possibly it is only a coincidence, but 
the increasing number of South Loui- 
siana exploration and production com- 
panies seems to dovetail into the heavy 
financial demands imposed on the 
limited number of operators who were 
at One time a rather exclusive group in 
coastal territory. Intensive lease ac- 
quisition and successful exploration 
programs of the past tied up funds far 
in excess of profits so far realized in 
many fields. It may be that a “catch- 
ing up” period restricts the ability of 
these operators to accelerate their own 








exploration until they can regain capi- 
tal through the slow process of de- 
veloping previously-discovered fields. 

Several prolific fields could be cited 
as examples of this possibility. Per- 
haps the best is an extremely deep one, 
largely held by operators who are 
backed by the two largest oil com- 
panies in the world. Nine years of 
drilling have not fully developed this 
field. Individual wells take time to com- 
plete and, in tricky salt dome develop- 
ment, unusual risks are not justified. 
Handling the development costs alone 
would be a burden on profits from 
current production, without considera- 
tion of an exploration program of 
some magnitude financed by its yield. 

Short term, high cost leases common 
in South Louisiana also have tipped 
the scales in favor of some newcomers 
in a position to drill rapidly. Initial 
lease costs are uniformly high; delay 
rentals mount up to an impressive sum 
for any company with extensive hold- 
ings. Such a company, subject to bud- 
get limitations, may well find itself at 
a disadvantage because available funds 
are low in relation to its list of good 
prospects. The operator who can drill 
quickly and avoid delay rentals is 
justified in a higher bid to acquire 
leases in competition with those re- 
stricted by current commitments. 

That may be one of the prime rea- 
sons for the migration of aggressive, 
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well financed companies and partner- 
ships to the South Louisiana area. New 
Orleans and Lafayette telephone direc- 
tories afford a striking example of 
those who have acquired South Louisi 
ana addresses, when compared with di 
rectories of five years ago. 


Offshore Operations Costs 

One indication of the financial bur 
den imposed in South Louisiana, par- 
ticularly on the major company, may 
be pointed up by the offshore areas 
where even the largest companies now 
frequently pool operations. 

Unquestionably, the Gulf of Mex- 
ico attracts those who seek substantial 
reserves. Of the 529 wells drilled 
through 1954, a total of 323 have been 
oil wells, 63 gas or gas-distillate, and 
only 143 dry .In the current year alone, 
20 new fields had been discovered 
through mid-October. 

Production after 8 years of opera- 
tion, however, is only 85,870 bbl per 
day allowable for the month of No- 
vember. While this is almost 15 per 
cent of the South Louisiana total, it is 
far from adequate for a return on the 
total investment in the Gulf of Mexico 

The offshore cost picture has been 
reviewed extensively by competent 
representatives of companies with 
leases and production on which to base 
their figures. A significant item for 


TABLE 4. South Louisiana offshore 








operations. 
Wells 
Year drilled Oil Gas Dry 
1954 233 149 25 59 
1953 73 53 5 15 
1952 60 45 4 11 
1951 8 4 4 0 
1950 68 36 9 23 
1949 69 29 10 30 
1948 18 7 6 5 
TOTALS: 529 323 63 143 
TABLE 5. Louisiana receipts from 


mineral leases. Submerged lands. 


Rentals and 
Year Bonuses Royalties 
1945 $ 634,997.65 
1946 5,083,993.73 
1947 10,952,121.46 
1948 17,440,005.81 32,524.05 
1949 7,663,728.14 273,813.89 
1950 5,282,354.11 941,800.10 
1951 4,954,741.73 319,958.62 
1952 9,960,442.01 136,889.94 
1953 5,066,286.19 3,576,812.09 
1954 38,394,356.33 3,983, 146.41 
1955 24,301,853.00 2,511,517.28 
(6 mos.) 
TOTAL: $129,734,880.44 $11,776,462.38 
TABLE 6. South Louisiana refinery 
comparison. 
Avg. dail 
Avg. daily run to 
run to stills, stills 
Refinery location 1949 July, 1955 
Bay Petroleum, Chalmette 9,252 bbl 18,211 
Breaux Bridge O. & R., 199 152 
Breaux Bridge 
Canal Refining, Church Point -- 904 
Clark Oil and Refining Company 3,920 7,012 
Cities Service, Lake Charles 128,307 155,500 
Continental Oil, Lake Charles 11,692 51,494 
Esso Standard, Baton Rouge 227,172 287,298 
Evangeline Ref., Jennings 472 763 
Pan-Am Southern, Destrehan 4,839 25,712 
Shell Oil, Norco 43,330 51,664 


TOTAL: 429,183 601,710 
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consideration by anyone preparing to 
get his feet wet in Gulf water is a com- 
parison of lease and rental payments 
to the State of Louisiana with the state’s 
receipts from oil and gas royalties. 
Through the first half of 1955, Loui- 
siana had been paid $11.16 in lease 
bonuses and rentals for every $1 re- 
ceived in royalties since 1945. 


Lease Prices Soar 

Lease investment alone for the 
period 1945 through June 30, 1955, 
amounted to $129,734,880.44. Royalty 
return to the state — varying between 
one-sixth and one-eighth of total oil 
and gas sales price — stood at $11,- 
776,462.38. There is an additional 
$106,000,000 lease investment on 





TABLE 7. Gasoline and cycling plant 
report, 1954, 


MMCF Natural Other liq- 
gas proc- — uids, bb 








Plant essed 
Acadia Corp. 

EGAN 28,228 505,624 445,760 
Amerada 

LAKE CHICOT 704.8 19,826 

Anchor Gasoline 

CHENEYVILLE 1,143 17,739 

EASTON 4,780 46,095 51,589 

EOLA 10,904 84,908 94,639 

TEPETATE 8,038 41,107 79,264 
Ansf Gasoline 

LA BUTTS 1,383 41,196 6,304 
Atlantic Refining 

MERRYVILLE 3,976 101,214 71,679 
Bates « Cornell 

MOWATA 1,751 88,175 18,435 
Bel Oil Corp. 

N. ELTON 4,507 66,685 117,590 
California Co. 

BARATARIA 3,312 27,681 
Continental Oil Co.: 

GILLIS 17,790 130,615 199,581 

TEPETATE 3,824 64,642 40,549 

VILLE PLATTE 14,675 331,479 429,083 
Hum)le Oil « Refining 

OPELOUSAS 64,201 499,471 577,759 
Magnolia Petroleum Co. 

CAMERON MEADOWS 13,441 462,474 

HURRICANE CREEK 109 64,210 23,293 

IOWA 10,536 419,436 

MAMOU 887 100,910 62,368 

OPELOUSAS 1,728 9,111 
Shell Oil Co. 

BURTVILLE 569 13,627 

IOWA 10,297 31,912 5,222 
Stanolind 

JENNINGS 15,147 152,783 102,677 
Sunray 

WEST TEPETATE 3,061 72,850 61,211 
Texas Co. 

BATEMAN LAKE 33,205 386,349 47,968 

ERATH 65,891 1,271,697 1,616,475 

LAFITTE 7,081 117,179 

PARADIS 20,933 145,686 239,784 
Union Sulphur and Oil 

SOUTH LEWISBURG 4,554 57,449 

WELSH 2,413 27,349 








TABLE 8. South Louisiana petrochemical 
plants. 


—— AN CYANAMID CO., Fortier plant, Avondale, 
La., processing natural gas 

COMMERCIAL SOL _— NTS CORP., Sterlington, La., 
processing natural g; 

CONTINENTAL OL. CO., Westlake, processing naph- 
tha and propylene fractions. 

COPOLYMER RUBBER CORP., Baton Rouge, petrol- 
eum base stocks for butadiene. 

ESSO STANDARD OIL CO., Baton Rouge, using natural 
and refinery gas and liquid fractions. 

ETHYL CORP., Baton Rouge. 

— CO., Baton Rouge, using refinery 





LION “OIL CO., Luling, processing natural gas. 
NAUGATUCK CHEMICAL CO., Baton Rouge. 
FIRESTONE TIRE AND RUBBER CO., ie Charles 
PETROLEUM CHEMICALS CO., Lake Charles. 
CONSOLIDATED CHEMICAL INDUSTRIES, Baton 


Rouge. 
SHELL CHEMICAL CORP., Norco. 
OLIN-MATHIESON CORP., Lake Charles. 


South Louisiana Carbon Black Plants 
CABOT CARBON CO., Ville Platte, Bayou Sale. 
COLOMBIAN CARBON CO., Eola. 

CONTINENTAL OIL BLAC K CO., Westlake. 


water bottoms offered by the federal 
government. 

Measuring lease costs against gross 
receipts emphasizes that combined op- 
erating returns have fallen far short of 
bringing operators into balance on this 
one item alone. The contrast is even 
more marked when the cost of equip- 
ment and drilling is added to the off- 
shore bill. 

Profits on overall investment ob- 
viously are something for the future to 
determine. The only logical explana- 
tion for the continued investment is, 
of course, that those involved believe 
the Gulf of Mexico contains reserves 
which, in years to come, may be de- 
veloped to the point where expendi- 
tures will be justified by profits. 

Of no great significance because of 
the time difference, but of some value 
in explaining the recurring theme of 
high lease costs, is a comparison of the 
price paid for a few tracts to the State 
of Louisiana in 1947-48. These tracts 
were dropped by the lessees, and put 
on the auction block last May by the 
federal government. 

Block 102, Vermilion area, which 
went for a $424,505 lease bonus on % 
of the tract in 1947, brought $5,567,- 
000 in the federal sale. Block 65, Ver- 
milion area, went for $11,100 in 1947, 
but brought $900,000 when leased 
again. In 1948, all of Block 63, South 
Timbalier area, went for $200,000, and 
in May, 1955, the south half of the 
tract was leased for $4,550,025. Block 
75, South Timbalier, brought $10,901 
in 1947; in 1955 the east half went for 
$1,356,000 and the south half for 
$1,300,000. 

Conversely, Blocks 35 and 50, South 
Timbalier, which were good for $135,- 


_TABLE 9. South 1 ‘Sutin pipe lines. 
CRUDE OIL: 
Interstate Oil Pipe Line Co. 
he Texas Company 
Continental Oil Co. 
Atlantic Pipe Line Co. 
The California Co. 
Cities Service Pipe Line Co. 
Gulf Refining Co. 
Shell Pipe Line Co. 
Pure Oil Co. 
Pelican Oil Purchasers 
Phillips Petroleum Co. 
Union Sulphur and Oil 
Shell Pipe Line Co. 
PRODUCTS: 
Plantation Pipe Line 
Bayou Pipe Line 
Evangeline Products System 
NATURAL GAS PIPE LINES: 
The California Co. 
The Texas Co. 
Continental Oil Co. 
Gulf Interstate Gas Co. 
Humble Oi] and Refining Co. 
Olin Gas Transmission Co. 
Southern Natural Gas 
Shell Oil Co 
Magnolia Petroleum Co. 
Marine Gathering Co. 
Sugar Bowl Gas Co. 
Transcontinental Gas Pipe Line 
Texas Eastern Transmission Co. 
Tennessee Gas Transmission Co. 
Texas Gas Transmission Co. 
Superior Oil Co. 
United Gas Pipe Line 
Superior Oil Co. 
Union Sulphur and Oil 
Central Louisiana Electric Co. 
American Louisiana Pipe Line 
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150 each when leased in 1947, were 
re-acquired by the same company 
which had allowed the leases to lapse 
at a May, 1955, cost of $90,600 each, 


Processing Picture Bright 

Turning from production and ex- 
ploration to processing, the South 
Louisiana picture has bright overtones, 
Daily capacity of refineries approaches 
650,000 bbl, with the plants concen- 
trated at deep water port facilities, 

Water transmission, as an adjunct to 
pipe lines, has been a vital factor in the 
location and enlargement of refining 
facilities since much of the South 
Louisiana refinery output is marketed 
in the East and Southeast. For that 
reason New Orleans, Lake Charles and 
Baton Rouge have been chosen as sites 
for larger refinery installations requir- 
ing access to the open Gulf of Mexico 
for tankers, the Intracoastal Canal and 
Mississippi River for barges. Refiner 
and buyer have a choice of delivery by 
pipe line, barge, tanker, tank car or 
transport, depending on the market. 

Runs to stills in Louisiana today are 
35 per cent greater than in 1949, yet 
output is somewhat short of capacity. 
The increase indicated additional re- 
finery facilities in excess of stepped-up 
South Louisiana production during the 
period. 

Petrochemical plants are centered 
around the three refining centers. Their 
principal raw materials are natural 
gas or refinery stream gases which are 
converted into a wide range of prod- 
ucts. The future of this vital portion of 
the industry rests on expanding mar- 
kets for petrochemicals. 

The South Louisiana story would 
not be complete without special atten- 
tion to natural gas. Some 41,000,000 
bbl of liquid hydrocarbons — distil- 
late, natural gasoline, butane, propane 
— are extracted from South Louisiana 
gas per year. A large percentage of 
the fields have a high gas and distillate 
production, and are dependent on an 
outlet for the gas in order to comply 
with the conservation department regu- 
lations. 

This market is supplied by indus- 
tries within the state, which consume 
more than 90 per cent of all the gas 
used in Louisiana, and by a network of 
interstate pipe lines. 

Reserves are high, and will increase 
when Gulf of Mexico fields can be de- 
veloped. To date they are largely un- 
touched because of the lack of pipe 
lines, which depend on a market to 
justify the investment. 

The accompanying statistical tables 
present a fairly well-rounded picture of 
South Louisiana conditions, although 
they do little more than scratch the 
surface in portraying the area’s poten- 
tial. The real South Louisiana story 
lies in the future. ket 
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First of a series 






Towards Better Communication... 


This is article No. 1 in a series on the ‘‘how to” of ‘Better Communica- 
tions.” Subsequent articles will discuss the methods and materials used 
in conveying ideas and information to your readers and listeners. Included 
will be ideas on: Writing better memos and reports, how to talk effectively, 
how to listen effectively, how to read better, how to write better letters. 


Do you want to move ahead on your job? 

Then learn to communicate so people can understand you 
more quickly and correctly. Next to your technical know- 
how and your ability to supervise, communication is probably 
the most important factor in your work. Many authorities 
consider it your most useful implement. 

Anyway, it’s mighty valuable. What’s more, it can be 
learned and mastered. Anyone with common sense can im- 
prove his ability to communicate—if he wants to and tries to. 

Whenever anybody mentions the word communication, we _ 
usually think of the newspaper, telephone, movies, radio, or 
television. These mechanical and electrical inventions fasci- 
nate us with their importance. But we have older and com- 
moner ways of getting and giving information—thinking, ob- 
serving, talking, listening, writing, and reading. 

These basic skills are here to stay, but they should be im- 
proved each day in each individual. We don’t know how much 
their improvement can mean to the oil industry, because 
we've never tried very hard to better them. Only recently 
have we begun to scratch the surface. 

Each year thousands of dollars are wasted in the oil indus- 
try alone because of poor communication. Many companies 
wisely spend large sums for better communication systems, 
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but forget the basic skills used for the transfer of meaning. A 
newer mechanical means doesn’t guarantee a better message. 
Of what use is the telephone to a man who is deaf and 
dumb? What is the sense of an improved machine if the mes- 
sage itself remains antiquated, bewhiskered, and defective? 


Communication Makes the Man 

The ability to communicate is not a silly frill; it’s a neces- 
sity that helps all of us in our work. Usually the manager who 
fails to get and give information is a pretty poor boss. Some 
things he shouldn’t communicate, of course, and often his 
silence may be golden. Even silence tells a good deal. But a 
successful boss generally spends most of his time in some 
form of communication. 

He teaches new employees, guides older ones, passes along 
both assignments and instructions (oldtimers call them 
“orders” ), and interprets messages he gets from many sources. 
So, the boss needs training in how to dash off or dictate memos 
and letters, how to talk before groups of people, and how 
to whip up a readable and more-or-less technical report. 

Each employee, likewise, needs skill in reporting. If he 
doesn’t know what, when, or how to tell his boss concerning 
the material around him, he’s about as useful as the proverbial 
pocket in the tail of a shirt. Sound judgment and taste, to be 
sure, should dictate all his relationships with others. But he 
still needs to know the art of selecting and presenting facts, 
of selling his ideas, and even of relaying petty bits of hearsay 


How Important Is Communication? 

Well, it’s the basis of all organization. It helps to protect 
life and property against fire, crime, sickness, and accidents 
It safeguards all political and economic rights, influences 
public opinion, and helps to carry on the world’s entertain- 
ment as well as the world’s work. . 

Through it we pass along information and instruction, co 
operate in our experiences and problems, learn from each 
other’s mistakes, and pool our knowledge. Thus it advances 
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It can happen to you! Unless you communicate properly, you may end up... 


civilization, education, progress—everything. It binds man 
to man, uniting the present with both the past and future. In 
short, it sets man apart from all the other animals. 

We need communication to solve the many problems that 
beset our living. Men don’t stay helpless in situations they 
can’t solve; instead, they grow neurotic and crack up physi- 
cally or mentally. In the race between high explosives and 
high intelligence, we’ll surely blow up if we don’t grow up. We 
have to avert war, our greatest problem in the world today. 
To understand each other and get along in peace, we pin our 
hope of survival on—communication. 


Why do men curse, hate, and fight each other? 
1 Is it the nature of their problems? 

2 Is it human nature? 

3 Is it the nature of their communication? 


Few of us will admit there’s any problem that can’t be 
solved, but we'll admit readily that human nature itself is 
often the cause of discord. Most of us will agree, however, 
that lack of communication or the wrong kind of it is a chief 
cause of man’s disagreements. 

A totalitarian state gains support by force; a democracy 
like ours gains majority consent through persuasion. In airing 
our opinions and problems we talk them out of existence or 
into solution. Communication in our free society is therefore 
all-important. If open discussion fails among citizens, or be- 
tween the government and the people, our whole democratic 
process breaks down. 

The same is true in business and industry. Failure of com- 
munication among employees, or between managers and em- 
ployees, weakens the entire organization. Today wise execu- 
tives are finding more and more democratic ways of manag- 
ing. Free and honest communication is one of the best of 
these ways. 


Two $64,000 Questions 


Improved transportation by land, sea, and air has brought 
the peoples of the world closer together than ever before. And 
modern inventions—telephone, telegraph, radio, radar, and 
television—have conquered time and space, the physical bar- 
riers of the world. 

@ Then why hasn’t understanding among persons and 

nations made corresponding advances? 

Again, American business in general is more efficient and 
profitable today than ever before. Yet labor disputes, strikes, 
walkouts, and shutdowns are more frequent. 


@ Then what’s wrong with communication between man- 

agers and employees? 

These questions are raised to show that communication is 
not only a local matter, but also a national and international 
one. When oilmen despair of what passes for communication 
within their companies, they may find some comfort in pon- 
dering the total problem, of which their own is so tiny a part. 
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What Is Communication? 


Suppose we look briefly at the whole process used in reach- 
ing other minds. Lewis Carroll, the author of ALIcE IN 
WONDERLAND, wrote: “One of the hardest things in the world 
is to convey meaning accurately from one mind to another.” 
Yet that’s exactly what we have to do. 

If we can discover how to make communication function 
better, we can promote harmony and cooperation. Any an- 
swers to our present imperfect techniques will surely prove 


. helpful to all of us. They won’t solve all our problems in in- 


dustry, of course, but they will pinpoint what we’re up against 
and show the directions in which we can wisely proceed. 

Any transfer of meaning between two persons occurs in 
a climate of thinking that is conditioned by human nature. 
This transfer relies on a certain harmony of language and 
thinking between the sender and the receiver. This means that 
one mind must try to follow the other, but not necessarily 
agree with it. 

So, the entire process breaks down into these interrelated 
skills or tools: (1) Thinking by the giver and the receiver, 
(2) observing by both, (3) talking, (4) listening, (5) writing, 
and (6) reading. Let’s try to chart it roughly. 


When A Communicates With B: 








facts ideas 
A => > eink oe 
feelings opinions 
thinking thinking 
talking listening 
writing reading 
observing observing 





character and reputation 
actions and attitudes 
opinions of others 
salary and status 
physical appearance 
characteristics of work 
ownership of property 
physical environment 
presence or absence 
habits and traits 
quality of mind 
voice and language 
facial expression 
other things ad infinitum 


Thinking Comes First 


Good communication starts with accurate thinking. We 
can’t talk or write straight if we can’t think straight, and we 
can’t say or write anything if we don’t have something to 
tell. The first step, then, is to think straight. 

Even when we do, we still need to express ourselves s0 
we'll be understood exactly as we want to be. We must have 
an honest intention to put our idea across, not a desire to 
conceal it. Unless we’re trying to bamboozle the receiver! 
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... by doing the task yourself, chiefly because you failed to ‘‘get the idea across.” 


Not only must we get the facts, thinking what they mean, 
but we must also select the most meaningful facts. And there’s 
always room for error in interpreting anything, just as there 
is in transferring it to someone else. Right understanding de- 
pends on you, the total you—and that includes your thinking, 
first of all. 4 

As no two people are quite alike, they never experience the 
same sensations or recall the same mental images. Likewise, 
no two people think quite alike, find the same denominators in 
things, or agree wholly on the laws governing them. As a 
result, both kinds of thinking—logical and intuitive—permit 
variation, difference, or error to creep into communication. 


Observing 

The same kind of error creeps into our seeing things around 
us. Although most of us are visual-minded, we see what we 
want to see (as Freud says), hear what we want to hear, and 
remember what we want to remember. I once thought an 
acquaintance of mine had grown arrogant because he didn’t 
speak to me on the street; when I mentioned his being high- 
hat, he apologized and said he was near-sighted. Then I 
apologized. 

Recent research at a large university proved that we cannot 
trust our eyes in judging the size, elevation, or color of objects. 
Our mental association with objects, the psychologists tell us, 
tends to influence our visual judgment. For example, poor 
children estimate the size of coins to be larger than do child- 
ren from well-to-do homes. And green cloth cut in the shape 
of a leaf is judged to be greener than the same cloth cut in 
the shape of a horse. 

Half a dozen witnesses see an accident in half a dozen dif- 
ferent ways, as testimony in court reveals. No two people see 
anything in the same light or with the same interpretation. 
Yes, even the closest observation still permits a large area 
for error in communication. 


Talking 

The easiest way to communicate is with plain ordinary 
talk, and most of us wish we could conduct all our business 
that way. Some very small firms may. But as a company grows 
in size, the written work grows in amount and the channels 
become more complex, if not clogged. Furthermore, we’ve 
become such a race of specialists and technicians that we can 
hardly talk to anybody outside our own narrow fields. 

Yet managers need to talk—to live longer, if for nothing 
else. Some doctors believe that pent-up men under strain are 
the most frequent victims of heart attacks. Women get relief, 
they claim, by talking or crying their tensions away. This is 
of course a generalization. 

Employees need to talk, too, and their immense desire for 
self-expression is being recognized in most industries. This is 
the first principle that psychiatrists use in all mental hygiene; 
yet centuries before Freud was ever heard of, the Church 
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used the confessional to purge the individual of his inner 
problems. 

In addition to being a purge (or catharsis) for personal 
stress and tensions, talking allows workers a participation, a 
feeling that they belong, which builds morale. And when their 
opinions and suggestions are asked for in a climate of trust 
and confidence, their talk may become a valuable creative 
outlet. These four uses of oral communication should cer- 
tainly convince any executive of their rewarding use. 


Listening 

Speech accounts for about 90 per cent of business com- 
munication, yet listening is one of the most overlooked tools 
of management. It’s the first step toward encouraging the up- 
ward flow of information. If managers don’t create a climate 
of trust, confidence, and approachability required for free 
expression, they have chiefly themselves to blame. Granted 
that they set the right tone and atmosphere, what should they 
listen for? 

Listening is a sure way to discover character traits and 
habits. Many speech defects like stammering and stuttering 
are now recognized as coming from early emotional disturb- 
ances. Signs of maldevelopment and wrong growth show up 
later—as monotony in the voice, pompous vocabulary to gain 
importance and status, sarcastic or pessimistic outlook, nag- 
ging and whining phrases, aimless beating around the bush 
with words, or even coy baby talk. If we’d only listen, we'd 
learn a great deal more about individuals. 


Tune In On the Grapevine 


Our organization charts show the regular channels for the 
formal intracompany mail, but it’s the informal grapevine 
that really delivers the goods! Of all news mediums the grape- 
vine is by far the fastest and most efficient, and it operates 
constantly. 

This is because so-called bad news, gossip, scuttlebutt, and 
hot tips always travel fast. What’s more, every large company 
has several grapevines instead of merely one with several 
branches. What they lack in accuracy they make up for in 
speed. And they usually start with a few employees especially 
well equipped with supersensitive antennas that pick up all 
hints, nuances, and innuendos on any wave length. 

Wise managers never try to block, ignore, or regulate the 
grapevine. They couldn’t if they tried. Instead, it’s a kind of 
stethoscope that conveys heartbeats, rales, and murmurs in 
the company. It should be listened to, and it can be partly 
controlled indirectly by supplying employees with something 
constructive to talk about. 

Men don’t work in a vacuum. Alert employees see, hear, 
sense, and feel what’s going on around them in all directions; 
they “smell” what’s cooking, what jells, and what doesn’t. A 
host of small intangible things tell something to most of us 
In fact, we can truthfully say, “Everything communicates!” 
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Writing 

The oil industry is ready for a complete overhaul of its 
writing that is needlessly expensive in time, money, and un- 
derstanding. Most firms need it, but only recently have the 
oil companies in general awakened to the advantages of bet- 
ter writing. 

In 1949, one oilman chuckled at the idea of his company’s 
improving its writing, cited profits of the year before, and 
quipped, “We ain’t done so bad with the kind we got, have 
we?” But today his firm employs a full-time expert to train 
employees to write better memos, letters, and reports. 

In fact, more than 50 per cent of the large eastern com- 
panies, especially those with a product or service to sell, are 
doing something about their writing. And what does this 
something consist of? 

Readable reports. No matter how technical, scientific, or 
detailed the body of a report is and no matter whether the 
writer is an engineer, chemist, or accountant—the summary 
should be in simple words that can be quickly understood by 
top men who are not engineers, chemists, or accountants. This 
half-page summary preceding the full report should be in a 
layman’s language. Clear simple writing saves the executive a 
lot of sweat, blood, and tears and permits him to spend more 
time in planning instead of deciphering gobbledygook. 

Readable letters. Letters must be understandable in one 
reading because men have to read them on the run. This cuts 
out unnecessary follow-up letters, or 15 per cent of the total. 
At a cost of 75 cents to $1.25 a letter, a firm that mails only 
100,000 letters a year can save about $15,000 annually. And 
since our jargon is about twice as wordy as it needs to be, 
plain writing cuts the cost of each letter about 15 cents, an- 
other saving of $15,000 on the same number of letters. 

Yet simple writing does more than save dollars and cents. 
It builds better human relations. It raises the morale of hum- 
ble employees by raising their confidence in communication. 
They can express themselves in plain language, whereas 
they’re dumbfounded and confused by big words beyond their 
vocabulary. And when they try to imitate asinine bombast, 
they often become pompous asses unfit for human compan- 
ionship. 


Reading 


There are two kinds of readers: (1) Those who enjoy read- 
ing because they’ve developed reading skill, and (2) those 
who don’t because they haven’t developed enough of it. Many 
men don’t like to read any more than they like to write, but 
their jobs compel them to do both. Fortunately, they deal with 
familiar material most of the time. 

The average man is a reading “ cripple” who reads about 
200 words a minute and understands about 75 per cent of 
what he reads. In the oil business, or any other, he is expen- 
sive because his poor reading costs so much time, money, and 
misunderstanding. 

Tests show that the average executive spends about 4142 
hours a day in reading memos, letters, and reports. When 
trained to read twice as fast (and he can be), he becomes 
free to carry on other work for 2% hours each day. 

Most of us increase our reading speed with practice. We 
can further increase it with self-training—if we have the will 
to read faster and use an ordinary stop watch. Speed, of 
course, isn’t everything. The kind of reading matter and our 
purpose in tackling it also determine our speed. And simple 
writing helps to make all reading quicker and easier. 


Barriers to Right Communication 

To summarize, we can see that each tool of communication 
—thinking, observing, talking, listening, writing, or reading 
—leaves a lot of room for error and misunderstanding. How 
these areas for error can be reduced will be the subject of later 
articles. 

One of the greatest roadblocks to right communication is 
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our natural tendency to judge, evaluate, and approve or dis. 
approve the statements of another from our point of view 
our frame of reference. And when feeling or emotion is 
strongest, communication is weakest. 

When there is no common ground, two facts or ideas 
(sentiments or judgments) simply miss each other psycho. 
logically. Then the sender and the receiver discover they’re on 
two different subjects. Often it requires a disinterested third 
person to see this, point it out to both communicants, and try 
to mediate. 

The solution to this mental roadblock is not always easy, 
It comes only through an honest desire to understand the 
other fellow’s message from his point of view, his frame of 
reference. And when we do this, we run the risk of being 
converted to the other fellow’s idea. We stand in danger of 
changing our own thinking, a change that few of us like or 
have the courage to admit. 


Communication Is a Mighty Big Word 

In his book entitled FUNCTIONS OF THE EXECUTIVE, 
Chester Barnard says a business organization consists of per- 
sons who are (1) able to communicate with each other, (2) 
willing to serve, and (3) united to accomplish a common pur- 
pose or goal. An equilibrium of these three elements is neces- 
sary, even though communication is listed first. Troubles arise 
whenever it is withheld, stifled, or blocked in any way. 

Therefore, forward-looking executives are pretty well 


_ agreed that communication is the key to management effec- 


tiveness. Oral and written messages, formal and informal, 
flow in many channels and directions. Vertical flow is up and 
down between levels of authority; horizontal flow cuts across 
these levels. Good two-way communication depends upon 
both the quantity and the quality of messages. 

Most of the impersonal, lifeless, and dull writing in industry 
today is like so much talking to a blank wall instead of to 
somebody. It causes a loss of contact between managers and 
employees, lowers morale and esprit de corps, and weakens 
instead of strengthens authority. 

Top men need to communicate policies, instructions, ob- 
jectives, and goals in such a way that all employees will un- 
derstand and accept them. For this reason simple words, short 
sentences, and brief paragraphs are the best to use. We can 
hold and control people only through their understanding, 
never by any verbal magic. And no message has any authority 
if it isn’t understood. 

Most communication in the oil industry tries to inform, 
direct, persuade, or arouse the receiver. If he doesn’t under- 
stand, the communication is a failure. If he is left confused or 
in doubt, it is ambiguous and defective. If he has to wrestle 
with every sentence and waste time in getting the meaning, 
it is inefficient. 

The final test of all our communication is whether we pro- 
duce the desired results quickly and correctly. There is no 
other test. And the receiver, like the proverbial customer, is 
always right. 
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DIGEST of NEWS and COMMENT 
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Wood Leads IPAA 


Robert L. Wood, independent pro- 
ducer and owner of Basin Drilling 
Company, Midland, Texas, has been 
chosen to lead the Independent Petro- 
leum Association of America. He will 
succeed W. M. Vaughey, of Jackson, 
Mississippi, as president who has com- 
pleted a two-year term. Reelected were 
1. C. Huff, Jr., as executive manager 
and Russell B. Brown, Washington, 
D. C., general counsel. W. L. Kistler, 
Jr., Tulsa, Oklahoma, has been elected 
treasurer. 

Maurice G. Powers of Bed Rock 
Petroleum Company, Huntington, 
West Virginia, was named president of 
the National Stripper Well Association 
at its St. Louis meeting, held in con- 
junction with the twenty-sixth annual 
[PAA meeting. 


x k * 


Conservation Changes 

Reorganization of oil and gas rules 
and regulations of the Colorado Oil 
and Gas Conservation Commission is 
underway and plans are being readied 
for amendments to the state oil and 
gas conservation act. Suggestions from 
Colorado oilmen were heard at a spec- 
ial hearing November 10. 

Proposed amendments to the conser- 
vation law are necessary, the commis- 
sion says, to allow the group to func- 
tion as a genuine and effective con- 
servation organization. Colorado Su- 
preme Court said in a recent decision 
that it “is apparent the delegation of 
authority by the legislature to the Gas 
Commission, or the Oil and Gas Com- 
mission, has been stintingly, sparingly, 
and almost grudgingly granted.” 

The commission considered that it 
should have sufficient power to con- 
trol gas injection and cycling opera- 
tions in the development of secondary 
recovery methods, and to do so in such 
a manner that injury to operators may 
be eliminated.” 


x * * 


Leasing License Proposed 

In an effort to curb “fly-by-night” 
lease brokers, the Bureau of Land 
Management, Department of Inter- 
ior, is asking industry support of a pro- 
posed bill to license persons offering to 
obtain government oil and gas leases 
for a fee. 

The bill, in its present form, would 
require the license holder to know fed- 
eral land laws, etc. “General character” 
of the individual would also be con- 


Exploration, Drilling, Producing 


sidered. Operators without a license 
would not be allowed to offer leasing 
services, although leaseholders and 
royalty owners would have the right to 
sell or trade their own properties. If 
such legislation were inacted, the gov- 
ernment “could well do away with the 
640-acre limitation in issuing oil and 
gas leases which is now provided in 
our regulations,’ Bureau of Land 
Management officials suggest. 


kkk 
Penn Crude Price Upped 


Third major price hike this year of 
Pennsylvania grade crudes has been 
awarded by the Joseph Seep Purchas- 
ing Agency of South Penn Oil Com- 
pany. New price for Bradford district 
oil was set at $3.75 a barrel, middle 
district oil at $3.62, and southwest 
grade at $3.33 — each 15 cents higher 
than existing price. Eureka grade oil 
was raised 14 cents a barrel to $3.21. 

The agency said increase in the well- 
head price was possible due to the set- 
tlement of two lengthy refinery strikes. 

Ashland Oil & Refining Company 
and Freedom-Valvoline Oil Company 
have increased the prices for Zanesville 
Pennsylvania crudes 5 cents per barrel 
to a new price of $2.87. 


1 





Production Device Tested 


National Petroleum Corporation 
Ltd., of Canada, has recently tested 
what it terms “a new concept in oil 
production methods.” On test at the 
company’s recently acquired lease in 
the Fillmore area of Ventura County 
California, the system has been given 
the name ‘‘magnesium permeato! 
sleeve — expanding cement method 
The system will be used on several 
wells National is preparing to drill and 
complete on the Fillmore lease. 

It is designed “to permit segregation 
of an oil zone into each and every 
band or compartment and produce 
treat or stimulate each one separately, 
company Officials say, permitting “ful! 
producing of each and every part o! 
each oil zone and thus immeasurably 
increase the production and reserves of 
oil fields.” 

a: &. * 


Pemex to Pay Convention 
Expense 

Petroleos Mexicanos has submitted 
a budget of $400,000 to be spent for 
preconvention expenses of the Inte: 
national Geological Congress. The 
Convention meets next September 
Mexico City. 


Stanolind Makes Rig Gift. Largest experimental seismograph drilling rig in th: 
world has been presented to the Texas Western College geology department by 
Stanolind Oil and Gas Company. Equipment valued at $100,000, part of a $2,000,000 
research program, was secured by efforts of the student section of the Trans-Pecos 
Society of Exploration Geophysicists at TWC. Pictured with the equipment are assistant 
professor of geology Charles Evensen and J. T. Semple, Jr., council chairman of the 
student section (on truck), Dr. H. E. Quinn, chairman of geology department, and Dr 
L. A. Nelson, professor of geology (on ground). 
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South Louisiana Wildcat... 


James A. LeVelle § Now at 21,500 ft, Richardson & Bass’ record wel! 
Engineering Editor @ tg be drilled to 22,500 ft. More records to be set 


A new world’s depth record has been ; tS 
established by a Richardson & Bass _ ici mitment crepe re 
(Louisiana Acc’t) wildcat well located aes Sk Pee er 
35 miles south of New Orleans in the x 
Mississippi Delta country. At 4:30a.m., 
November 9, 1955, Rig 25 drilled past 
the 21,482 ft depth record formerly 
held by Ohio Oil Company’s KCL .A 
72-4 well in the Paloma field, Califor- 
nia. The wildcat, Humble LL & E State 
2414 No. 1-L, is a joint venture of 
Richardson & Bass (Louisiana Acc’t) 
who is drilling the well, Freeport Sul- 
phur Company and John W. Mecom, 
Houston independent. Drilling opera- 
tions have been in progress for some 
82 months, and it is estimated that 
the total cost of the well will be about 
$2,000,000. Although the well has not 
been completed as a producer, good 
shows have been encountered. When 
completed as a producer, Richardson 
& Bass will also operate the lease. 
Although the hazards of this ultra 
deep drilling are great, especially in 
the high-pressure country of Coastal 
Louisiana, no difficulties have as yet 
been encountered. And, it is anticipated 
that the bottom 1000 ft will be drilled 
without trouble. Operators point out 
that the success achieved can be largely 
attributed to careful planning and ex- 
cellent control of the drilling mud. The 
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@ Site of world’s deepest well ...in the marshlands 
35 miles south of New Orleans. The location was dredged 
to accommodate the big, heavy-duty steam barge rig 
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@ Arrow marks location of world’s deepest well. 
Location is southwest of Port Sulphur and six 
miles east of the Lake Washington field. 
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Rig 25's too! pusher, G. G. Jordan takes a turn 
at the brake as well heads for new records. 


location is in a canal dredged in the 
marshy Lake Washington area of 
Plaquemines Parish, and is 442 miles 
southwest of Port Sulphur, Louisiana. 

Planned for 22,500 ft in search for 
deep production and urgently needed 
geological data, this Richardson & 
Bass wildcat may break many more 
records. A successful completion below 
19,000 ft would also bring the pro- 
ducing depth record back to South 
Louisiana. Deepest producing well at 
this writing is Richfield Oil Company’s 
well in the North Coles field, Cali- 
fornia. Production is from _perfora- 
tions from 17,500-17,859 ft. 


Rig Has Enviable Record 

Rig 25 is a heavy duty steam barge 
rig which has an enviable record of 
drilling in South Louisiana. It was 
placed in operation in October, 1947, 
and in the past 7 years has drilled more 
than 600,000 ft of hole. Most of the 
wells drilled were below 10,000 ft. 
Deepest well previously drilled was to 
17,264 ft on a former location in the 
Lake Washington area. 

Of considerable interest is the fact 
that the rig is a barge mounted steam 
rig, and that the location is acces- 
sible only over water or by air. The 
lack of difficulties in operations is a 
credit to the adaptability of steam to 
hazardous drilling and to water opera- 
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Floor of Rig 25. Shown is the vertical steam drive 


for the rotary table and power operated drill 


pipe slips. 


mounting the boilers and generators 
and the other housing the rig and mud 
equipment. With the drill pipe string 
in use at this time, the rig is con- 
sidered capable of drilling depths in 
excess of 25,000 ft. Using five 125 hp 
fire tube boilers, the unit is also 
equipped with condensers to reduce 
the fresh water requirements. Pre- 
sently water for mixing mud and for 
feed water to the boilers is being barged 
in from sources some 20 miles away. 

The rig is equipped with a conven- 
tional derrick capable of standing the 
drill pipe in trebles and the block is 
strung with eight lines to handle the 
135 tons of drill pipe in use at this 
time. An all steel rotary hose is being 


used between the stand pipe and rotary 
swivel. Individual steam drives are 
used on all major components of the 
rig. The drawworks is driven by a 16- 
in. by 16-in. steam engine and a verti- 
cal steam drive is used on the rotary 
table. Steam driven pumps include two 
22-in. duplex mud pumps and one 20- 
in. triplex. The latter is used for mud 
mixing and conditioning purposes with 
the duplex pumps being used exclu- 
sively for circulating. In addition to 
conventional mud guns, two propeller 
type mixing units are in use to condi- 
tion the mud. The mud system is also 
equipped with a mud degassing unit 
and a desanding unit. However, due to 
the slow drilling rates at this time, and 
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paratory to drilling the present well. \ 11/9/55 BROKE 
As new equipment and techniques have & IN, WORLD'S DEPTH RECORD. 
been introduced, improved equipment ” “\ | 
has been added to the rig. The only ) 
changes have been the addition of high 20 (TESTING SANDS, 19,752) { 
strength drill pipe and the installation | TO 16,606’ | | 
of new mud pumps to provide higher 1 i 
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circulation pressures. Other rig com- a a 
ponents have been in use for sometime 
in drilling operations in the area. 


Drilling depth-time curve for record well. Drilling rate below 
The unit utilizes two barges, one 


21,000 ft has slowed to an arduous 30 to 35 ft per day. 
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Schematic diagram of casing-drilling pro- 
gram. Planned completion calls for 5-inch 
heavy wall casing. 













high mud weights, the desanding unit 
is not being used at this time. 


Mud Control Is Key to Record Depth 


Of considerable interest is the lack 
of difficulties due to loss circulation, ex- 
cessive gas cutting, and excessive filter 
cake commonly encountered in south 
Louisiana. Success in avoiding these 
difficulties has been attributed to the 
accurate control of the mud weight and 
properties. The weight is being closely 
maintained at 17.8 lb per gallon to 
control high pressure gas zones and to 
prevent loss circulation in formations 
below 19,000 ft which are known to 
take 18 lb mud. Also, credit has been 
given to the degassing unit which 
through the mechanical removal of gas 
from the drilling mud has reduced 
treating requirements and also aided in 
controlling weight and viscosity. The 
degasser has been in almost constant 
operation below 10,000 ft. 

Conventional red muds were used to 
drill to 11,000 ft. The system was then 
converted to lime base. At 13,656 ft 
weight was increased to 16.3 lb per gal- 
lon and the mud system was con- 
verted to a low-solids lime based oil- 
emulsion mud using 4 per cent diesel 
oil. Some salt water cutting was en- 
countered 14,562 ft and the mud 
weight was increased to 17.8 lb per 
gallon to shut-off the saltwater flow. 
Properties closely maintained below 
15,000 ft have been as follows: 


Mud weight — 17.8 lb per gal 
Viscosity — 75 sec 

Water loss — 2.6 cc 

Per cent diesel oil — 8-10 per cent 





Gel strength — 0.0 
P of filtrate — 2.5-3.0 
P of mud — 12-15 


During drilling this mud viscosity 
is maintained at approximately 75 sec. 
The mud is conditioned and viscosity 
reduced to 60 sec prior to pulling out 
Viscosity is increased and the mud is 
conditioned off-bottom before drilling 
is resumed. Circulation time has been 
roughly 9 hours, of which six hours 
hus been required for the mud at the 
bottom of the hole to reach the sur 
face. 

Due to the careful balance being 
held between: loss circulation and gas 
cutting. ciose watch is maintained on 
the returns and a mud pit level recorde: 
is in operation at all times at the drill- 
ers stand. In addition to mechanically 
separating gas out of the drilling mud, 
continuous treatment of the mud is 
required to maintain the desired mud 
properties. A typical day’s treatment 
below 19,000 ft has consisted of ap 
proximately 400 Ib caustic, 690 |b 
Quebracho, 1100 Ib emulsifier, 1500 Ib 
lime, 100 lb Driscose, 1000 |b starch, 
and 1000 sacks of weighting material 

Mud weights used at various depths 
in the drilling program are as follows 











Depth Mud Weight 

ft lb per gal 
10,600 10.6 Redmud 
11,000 11.6 Limebase 
12,000 11.9 Limcbase 
13,000 13.0 Limebase 
14,000 16.9 Limebase O.E 
15,000 17.8 Lirmebase O.E 
15,000 to 21,500 17.8 Limebase O.E 








The maximum bottom hole tem 
perature has been 310 F with a stati 


@ Steam condensers are used to reduce wate: 
requirements and increase rig efficiency 

@ Blow out preventer hook-up is a conven- 

tional type used in Louisiana deep well drilling. 











Two power mixers and mud guns are used to han- 
dle 17.8 lb per gallon mud used in drilling. 


temperature estimated at 350 F. There 
have been no indications of sticking, 
excessive filter cake, sloughing or other 
adverse hole conditions often found in 
deep wells in the Louisiana area. Pump 
pressures of around 450 psi are being 
used to break circulation and circulat- 
ing pressures have reached a maximum 
of 2750 psi while drilling. 

A mud logging unit used to record 
the hydrocarbon content of the drill- 
ing fluid was placed on the well at 
10,000 ft and a continuous log has 
been maintained on the mud returns 
since this time. Electric logs have been 
run every 500 ft between 18,000 ft and 
the present depth. No difficulty has 
been encountered in running logging 
tools and there are indications that 
logging results have been most satisfac- 
tory in the heavy mud. A small amount 
of diamond coring has been used be- 


low the 19,752 ft depth to evaluate 
potential producing zones. So far the 
results of these tests have not been 
made public. 


Deep Drilling Program Designed 

The well was spudded on February 
27, 1955 and 302 ft of 20-in. 94 Ib 
H-40 was set with 300 sacks of cement. 
To permit electric logging a 12%-in. 
hole was drilled to 3007 ft. The hole 
was then reamed to 17'4-in. and 3003 
ft of 13%-in. 61 Ib J-55 casing was 
set on the fourth day. A 12'%-in. hole 
was then drilled to 13,656 ft and a 
mixed string of 95%-in. P-105 and N-80 
was set on bottom using slow set 
cement. 

Before drilling out of the 95% -in. cas- 
ing, the mud was converted to lime 
based oil-emulsion mud. An 8%-in. 
hole was then drilled to 19,752 ft and 








Engineer, Rex Hale, prepares to check drilling mud. 
Also shown is the mud desanding unit. 


6266 ft of 7-in. liner was set at 19,752 
ft with the top at 13,486 ft. 

In attempting to cement the liner, the 
cement flash set with the top of the 
slurry at 15,978 ft. The slurry was 
weighted to 17.5 lb per gallon and con- 
sisted of 1200 sacks of cement plus 
weighting materials and various addi- 
tives. Cement in the liner was drilled 
out and the operation was completed 
using conventional block squeezes. 
Approximately two months were re- 
quired for squeeze operations and ex- 
tensive tests for formations from 16,- 
006 to 19,752 ft. Following tests and 
squeezing operations, a total of 14 re- 
tainers were drilled up before drilling 
out the shoe. 

Drilling was resumed on the 202nd 
day using 6-in. rock bits. Well is pre- 
sently drilling at 21,500 ft with 6-in. 
bits in 17.8 Ib per gallon mud. Weight 
being carried on the bit is approxi- 
mately 10,000 Ib. 

The drill pipe used to 19,752 ft was 
4-in. In order to drill through the 7-in. 
liner and also to provide improved 
safety factors in tension, the drill stem 
in use at this time is a tapered string 
consisting of approximately 8500 ft of 
2% -in. drill pipe and 13,000 ft of 4-in. 
drill pipe. The smaller pipe is 2%-in. 
10.40 Ib external upset drill pipe 
equipped with internal flush flash 
welded tool joints, while the 4-in. is 
14.00-lb drill pipe equipped with API 
full hole flash welded tool joints. The 
drill pipe material of both strings is 
high alloy plus vanadium steel having a 
yield strength of approximately 105 
psi. The depth rating equivalent to 
yield strength is approximately 29,000 
ft. The use of the tapered drill string 
increases this depth rating appreciably 
due to the strength of the larger pipe 
used at the top of the string. 
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Drilling Rates Slowed at 
Greater Depths 

Drilling rates below 21,000 ft depth 
have been a torturous average of only 
30 to 35 ft per day with bit life of 60 
to 70 being considered acceptable. 
Drilling rates of 555 ft per day were 
obtained to 10,000 ft, declining to an 
average of some 122 ft per day from 
10,000 to 13,656 ft and were fur- 
ther reduced to an average of only 95 
ft per day at 19,752 ft. Estimates place 
the cost of the drilling being carried 
out at this time below 21,000 ft at 
roughly $8000 per day. 


Considerable Preparations Were 
Made for Possible Completion 


One of the major problems confront- 
ing Richardson & Bass in this venture 
was the selection or development of 
satisfactory equipment to complete the 
well if production were found. At the 
tremendous depths, normal formation 
pressures could easily result in sur- 
face pressures in excess of 10,000 psi. 
Previous drilling in the area indicated 
abnormal pressures existed and a pos- 
sibility of surface pressures as high as 
17,000 psi. To assure control of the 
well at all times, casing and other equip- 
ment were required that would operate 
with a reasonable degree of safety at 
these extreme pressures. After con- 
siderable design work and modification 
of equipment by a number of com- 
panies, materials are now on hand in 
New Orleans to handle the anticipated 
deep completion. 

Corrosion has been found to be a 
major problem on high pressure wells 
in southern Louisiana. In addition, 
high pressures require that a means be 
provided to circulate the well with mud 
for remedial operations. To satisfy 
these requirements, Richardson & Bass 
plan to complete the well with 2-in. 
tubing hung open-ended inside of 5-in. 
casing. In this manner, the well will be 
produced through the tubing and cor- 
rosion inhibitors can be pumped into 
the casing — tubing annulus to pro- 
tect both casing and tubing strings. In 


Special threaded and coupled 
casing. Joint was tested to 
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addition, the tubing string will facili- 
ate killing the well if such becomes 
necessary. 

The 5-in. casing will be set through 
the producing formations and will pro- 
vide sufficient bursting strength to con- 
trol the high pressures anticipated. The 
tubing string will not be subject to ex- 
tremely high differential pressures and 
will be made up of 2%-in. od, 4.7 Ib, 
N-80 and P-105 tubing. 

The casing string is a combination 
string consisting of 5-in. 26.40 Ib P-110 
casing and 5-in. 18 lb with a yield of 
140,000 psi. The heavy wall casing will 
be used in the upper part of the string 
for its burst resistance. The 26.40 Ib 
5-in. is equipped with a special threaded 
and coupled joint that provides excep- 
tional sealing strength at high pres- 


Two Vessels Added To 


Sixteen major vessels, a number of 
smaller craft, speedboats and two sea- 
planes are now in service for Halli- 
burton Oil Well Cementing Company 
to meet growing needs of offshore and 
inshore work. Latest additions to the 
marine fleet are the “Halliburton 209” 
and ‘Halliburton 210,” recently 
launched in New Orleans shipyards. 

L. B. Meaders, Halliburton presi- 
dent, has announced plans for adding 
several similar vessels in the future. 

Mrs. Leonard Leon of New Orleans, 
wife of the Halliburton division engi- 
neer, christened the “209” in French 
Creole dialect in honor of the Louisi- 
ana city. As she broke the traditional 
bottle of champagne on the vessel’s 
prow she said, “Je te baptise Hallibur- 
ton deux cent neuf.” 

Mrs. Burton Aulick, also of New 
Orleans but a former Oklahoman, 
christened the “210” in honor of Halli- 
burton’s headquarters office at Dun- 
can, Oklahoma, by giving her christen- 
ing sentence in Choctaw (one of Okla- 
homa’s Five Civilized Tribes). She said 
“Tlappa chi hochifoli Halliburton talepa 
Tuklo acucha pokoli.” Mrs. Aulick is 


casing joint for heavy wall 
18,000 psi with nitrogen. 


sures. Joints and casing have been 
tested to 23,000 psi hydrostatically and 
to 18,000 psi. with nitrogen. The thread 
form used is a two step multiple seal 
type thread that does not require any 
upsetting of the pipe ends. The coup- 
ling has an outside diameter of 55% -in. 
and provides a joint efficiency in ten- 
sion of some 79.9 per cent. 

The Christmas tree is a 5-in. by 2-in. 
tree that has been tested to 30,000 psi 
and has a rated operating pressure in 
excess of 15,000 psi. Casing heads in 
use down to the 9%-in. casing have a 
working pressure of 10,000 psi. The 
well head assembly will be provided 
with dual master and wing valves. Sur- 
face safety equipment will also be 
added to control the well and protect 
flow lines. kk * 


Service Fleet 


the wife of Halliburton’s assistant divi- 
sion engineer. 

The two vessels are similar in con- 
struction and design. Each is 124 ft in 
length and carries three T-10 pumps, 
5,500 sacks of cement and additives 
and other service equipment. Complete 
bulk cement facilities enabling blend- 
ing of cement while the vessels are 
underway. Top speed is 10 knots. Air- 
conditioned crew quarters accommo- 
date eight. 

They are dual-purpose vessels. Bal- 
lasting and loading techniques enable 
them either to cross an ocean with 
safety or navigate the shallow marsh 
and bayou areas of the Louisiana and 
Texas Gulf. They can operate inde- 
pendently off base for several weeks. 

R. G. Kelly of Duncan, Hailibur- 
ton’s vice president in charge of field 
operations, led a contingent of the oil 
field service company’s executive group 
from the headquarters city. 

The Halliburton vice president told 
the guests at the commissioning that 
“These new ships will further increase 
our service facilities in the South Louis- 
iana area sO we can serve our custom- 
ers better. 
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Platform-tender combination is the most popular method for 
drilling offshore wells. This is The Pure Oil Company's ‘‘R. W. 
Mcllvain"’ (self-propelled tender) costing $1'% million operating 
in the Vermillion area at a platform costing $500,000. 


“Once you drill a well at sea, you must go ahead 

and quickly develop the production. We cannot go along 
on the old pay-as-you-go basis as with land 

operations. We must lay the money on the line at one 


time, or at least over a period of 5-10 years.”’ 


Dean McGee 
President, Kerr-McGee Oil Industries, Inc. 
Oklahoma City, Oklahoma 


J. E. Kastrop 


Editor, Exploration, Drilling and Producing 





SOME VITAL STATISTICS ON 
LOUISIANA’S OFFSHORE PICTURE 


Total investment to date (estimated) 

Total investment in leases (bonuses) 

Total offshore acreage under lease now 

Cumulative income from offshore production 
(estimated to mid-1955) 


$1 billion 
$338,720,000 
2,410,000 acres 


$165,000,000 


Highest bonus paid per acre $2,076.80 
Deepest water in which a well has been drilled 95 feet 
Farthest field from shore (Ship Shoal Blk 154) 36 miles 
Farthest we!l drilled from shore 40 miles 


Number of oil and gas fields discovered 

offshore (to November 1, 1955) 60 
Daily offshore production of liquid hydrocarbons 85,870 bbl 
Cumulative production liquid hydrocarbons to 


November 1, 1955 (estimated) 66,505,526 bbl 
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A multi-billion barrel oil reserve and 
enough natural gas to supply the total 
U. S. demand for seven years, are the 
potential buried treasures persistently 
sought by the oil industry off the shores 
of Louisiana. The oil companies have 
fought an uphill battle against the sea, 
the weather, and years of political 
bickering to bring into reality the 
tremendous potential petroleum reserve 
that is said to exist below the Gulf 
bottom. Some have estimated as much 
as 12 billion barrels of oil (over a third 
of the nation’s total reserves) and 70 
trillion cubic feet of natural gas are to 
be found ultimately. While this esti- 
mate may be heavily on the optimistic 
side, there must be considerable evi- 
dence of great potential reserves if we 
are to judge the situation by the enor- 
mous amounts of money put up so far 
in this accelerating search. And, it is 
just the beginning! Observers have 
labeled this offshore exploration pro- 
gram “the biggest gamble of them all”, 
the “blue chip country,” etc. Be that as 
it may, gambling and risking large sums 
to find our petroleum resources is not 
new to the American Petroleum In- 
dustry. But, never before have the 
stakes been so high! 

Undoubtedly, the Louisiana explora- 
tion and development program now 
gaining speed is one of the most costly 
efforts in the industry’s history. Best 
estimates show that about $1 billion 
have already been invested by oil com- 
panies who believe the risk is worth 
the potential return. Looking back on 
the tremendous strides made’ since 


THE PETROLEUM ENGINEER, December, 1955 











and 
total 
the 
ntly 
ores 
lave 
sea, 
tical 
the 
erve 
sulf 
uch 
hird 
| 70 
e to 
esti- 
istic 
evi- 
we 
nor- 
far 
it is 
lave 
pro- 
all”, 
it as 
ums 
not 
In- 
the 


ora- 
10W 
stly 
3est 
ion 
ym- 
rth 


nce 


55 








1947, reviewing immediate plans for 
exploration and development, and con- 
sidering the vast number of acres leased 
at high prices and yet untested, this 
cost estimate is just the beginning. 

Nevertheless, the pace is getting 
faster, and although more money than 
ever before is pouring into offshore de- 
velopment, results are beginning to 
show. It has been estimated that within 
the past 13 months, about 65 per cent 
of the total offshore development has 
taken place. Within the past 11 months, 
20 new oil and gas fields have been 
discovered, making a total of 71 such 
fields to date. And, new discoveries are 
being announced every month. 

Payouts, as normally anticipated in 
onshore production, must be revised 
and the entire offshore program viewed 
from a very long range standpoint. The 
allowable picture is another cloud over 
the economics of the situation, almost 
restricting the search to larger com- 
panies or groups who have joined finan- 
cial and technical hands. An average 
allowable for the offshore area is ap- 
proximately 200 bbl per day. It takes 
a mighty long time to pay out an in- 
vestment of several million dollars after 
all the additional production expenses, 
royalties, taxes and overhead are 
accounted for. 


Leasing Plays Keen Role 

One of the most fascinating aspects 
of the offshore operation is that of 
leasing acreage out in the Gulf. The 
lease play has been extremely active, 
and phenomenal bonuses have been 





Largest self-contained platform (106’ x 220’) operated by the 
CATC graup in 95 ft of water in the Grande Isle area. Cost: about 
$1% million. LCT workboat along side costs about $175,000. 


paid for these watery tracts. Here’s 
the scoreboard as of August 1, 1955: 
Total of all bonuses paid to both the 
state of Louisiana and the Federal 
Government since 1945 stands at 
$338,720,000; this amount of money 
was paid as bonuses for a grand total 
since 1945 of 3,735,000 acres off the 
coast of Louisiana. Much of this acre- 
age has been allowed to drop, and on 
August 1, 1955, a total of 2,410,000 
acres were under active leases. Here’s 
the breakdown: 
Bonus Money Paid for 
Louisiana Offshore Leases 
State of Louisiana 


(since 1945) . $118,430,000 
Federal Government 

(since 1954) . $220,290,000 

Grand Total . $338,720,000 


Total of All Acreage Leased 
Offshore Louisiana 
By the State of Louisiana 
(since 1945) 
By the Federal Government 


3,065,000 


(since 1954) . 670,000 
Total for all acres 
leased 3,735,000 


Acreage Actively Under Lease 
as of August 1, 1955 


State of Louisiana . 1,740,000 
Federal Government 670,000 
Total to date . 2,410,000 


And, these figures do not include any 
royalties, which vary from %th to %th 
of total production, or income from 
lease rentals. Up to July 1, 1955, the 
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“Mr. Charlie,’’ one of the larger mobile drilling platforms owned 
by Ocean Drilling & Exploration Company and now working in 
the South Pass area. Cost: about $3 million. 








State of Louisiana had received in the 
form of royalty from its offshore pro 
duction a total of $11,776,000. 

The acreage shown above and the 
money paid as bonuses for these off 
shore tracts are shared by 39 com 
panies, company groups and independ 
ents. When the first offshore lease sale 
was held by Louisiana, the average 
bonus offered per acre was less than 
$5.00. The average bonus paid for off 
shore acreage purchased to July | 
1954, was $42 per acre. At the last lease 
sale held by the Federal Government, 
July 12, 1955, the average bonus paid 
jumped to nearly $400 per acre. This 
staggering increase in bonuses offered 
for offshore acreage is mute evidence 
of the competition raging for the right 
to explore for petroleum off the Louisi 
ana shore line. The sale of leases has 
been brisk, and the bidding going 
higher with the passing of each sale 
(and as more information is accumu 
lated about these offshore tracts). 

The highest bonus paid per acre fo 
a Louisiana offshore lease was $2 
076.80 by the CATC (Continental, At 
lantic, Tide Water, and Cities Service) 
group. The bid was $5,192,017 for a 
2500-acre tract. (Magnolia paid 
higher bonus of $2209 per acre for a 
tract off the Texas coast.) Twenty leas« 
sales have been held for Louisiana 
offshore acreage; 18 by the state and 2 
by the federal government. The last 
federal lease sale netted $100,091,262 
for 252,806 acres, or $395 per acre 
Tracts leased were beyond the disputed 
10'%2-mile boundary and some tracts 
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were located as much as 50 miles from 
the shore in water varying in depth 
from 80 to 125 ft. A million dollars 
won’t go very far in a lease sale like 
this. The CATC group bid a bonus of 
$7,500,000 for one 5000-acre tract off 
Eugene Island. The Califofnia Com- 
pany bid $5,112,025 for a 2500-acre 
tract in the East Cameron area. The 
first federal lease sale totalled $120,- 
000,000 for 417,221 acres, some of 
this located in the disputed zone. 

At the state lease sale on May 18, 
1955, 14 companies were successful 
bidders on all or part of 15 leases cov- 
ering 25,498 acres. Bonuses to the state 
totalled $21,339,302. Humble and 
Gulf in a joint bid, was granted leases 
to three tracts totalling 13,732 acres 
for $16,700,000, which is perhaps the 
largest sum paid by a leasee at one time 
to either the state or the federal gov- 
ernment for offshore leases. These 
tracts are located a short distance off- 
shore of the tip of the Mississippi Delta 
in the South Pass area. It is significant 
to note that the water depths on these 
tracts range from 20 ft to 180 ft. 

Boundary dispute. The yet unsettled 
boundary dispute between Louisiana 
and the Department of Interior has 
caused some confusion in the leasing 
picture. The state claims title to sub- 
merged lands offshore for a distance of 
10% miles. The Department of In- 
terior says the boundary lies three 
miles offshore. And, as yet, no one has 
satisfactorily defined the shore line of 
coastal Louisiana. And the matter is 
not settled yet. (See “Six Lines on a 
Tidelands Map” pg. E-1). However, 
leases have been granted by the Fed- 
eral Government in this so-called 
“twilight” zone, while the state has not, 
although it has offered to do so. Reason 
lies in the fact that oil companies would 
rather stake their bonus money on 
leases in this disputed zone with the 
Federal Government because they have 
legal recourse to recover the money 
through the federal escrow law. The 
State of Louisiana has no such escrow 
law. 
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Offshore Development in 
Three Stages 

Pre-World War II. Up to this point, 
the search for petroleum off the coast 
of Louisiana can be divided sharply 
into three stages. It was The Pure Oil 
Company who first ventured out into 
the Gulf waters in 1938 off the coast 
of Cameron Parish where oil was dis- 
covered at 6200 ft.. Other producing 
wells were brought in and a large num- 
ber of dry holes were drilled offshore 
at extremely high costs. Material short- 
ages brought about by World War Il 
and the submarine scare of that period 
dealt the final blows that brought to an 
end offshore drilling. 

Second attempt in 1940’s. Interest 
in offshore exploration was renewed in 
the mid-1940’s, and the first sale of off- 
shore leases in 1945 brought the state 
of Louisiana $634,997.65 in the form 
of bonuses. By 1947, there were some 
37 geophysical crews active in the Gulf 
waters, and by 1948, companies took 
lease on about 2,000,000 acres. On 
November 11, 1947, Kerr-McGee dis- 
covered oil production 12 miles from 
nearest shore in the Ship Shoal area off 
the coast of Terrebonne Parish. The 
well was completed for a potential of 
600 bbl per day. This was a significant 
step in proving that a well could be 
drilled and completed far out in open 
waier. 

At the end of 1949, there were 17 
rigs drilling into the Gulf bottom. By 
1950, 12 fields had been discovered, 
when in March of that year, offshore 
exploration came to a virtual halt when 
the so-called “tidelands” issue came 
into the national political spotlight. In 
July, 1950, the U. S. Supreme Court 
ruled that the Federal Government, 
rather than the individual states, had 
paramount rights over the offshore 
waters “in the national interests.” 

Congress settles issue. The doors 
were opened for the third assault on 
offshore oil by Congress who finally re- 
solved the tidelands issue. In May, 
1953, President Eisenhower signed the 
Submerged Lands Act and returned 


Once production is discovered, here’s one way to set up for it. 
This is The Pure Oil Company's production platform and marine 
gathering installation in the Rollover field. Pumper’s quarters are 
located on separate structure at upper right. 


Mobile platform operated by Humble Oil & Refining Company for 
coring operations eight miles out in the Gulf of Mexico. Note 
helicopter on landing deck at left. 


to the states jurisdiction of minerals be- 
neath the offshore waters out to their 
traditional boundaries. In most cases, 
this boundary extended three miles 
from shore. There were some excep- 
tions. The Texas boundary was recog- 
nized out to 102 miles from shore; in 
four of the Great Lakes the interna- 
tional boundary became the line of 
jurisdiction. 

Although Louisiana’s jurisdiction 
was recognized to extend to the 3-mile 
limit, the state claimed the same boun- 
dary as did Texas on the basis that its 
(Louisiana’s) constitution originally 
claimed all islands within three leagues 
(about 10% miles). 

Congress also passed in August, 
1953, the Outer Continental Shelf Act 
which gave the Secretary of the In- 
terior the power to act in the interest 
of the Federal Government in leasing 
offshore tracts laying beyond the state 
boundaries. The U.S. Bureau of Land 
Management was established to handle 
such leasing. Although the legal bat- 
tle between the Federal Government 
and Louisiana has not been settled, the 
third phase of offshore activity is well 
underway. At the end of the second 
stage of development, the oil industry 
is estimated to have invested a quarter 
of a million dollars in offshore work. 
Within the short span of two years 
since that time, the industry has 
quadrupled its investment, and the to- 
tal now stands at an estimated $1 
billion. 


Lovisiana’s Offshore Production 
Steadily Rising 

What is the score today in this off- 
shore extravaganza? Results of indus- 
try’s faith and persistence in pursuing 
this expensive venture are beginning to 
show up in the form of some very im- 
pressive statistics. In nearly eight years, 
annual production rose from 3217 bbl 
in 1947 to nearly 16,000,000 bbl in 
1954. Estimated production for the 
first 10 months of 1955 totals nearly 
22,000,000 bbl, bringing to an up to- 
date cumulative total production for 
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Completed production platform supporting five wells in the 
Grande Isle area. Wells are being serviced by unit on barge 
brought to location by $500/day tug in background. 


Louisiana’s offshore fields to 66,505,- 
526 bbl of liquid hydrocarbons. Dur- 
ing these eight years, a total of nearly 
800 wells have been drilled offshore, 
486 of these are oil producers, 97 are 
gas wells and 210 are dry holes. 

While there is some difference of 
opinion as to what constitutes an off- 
shore operation and what is inshore op- 
erations, the number of new fields dis- 
covered are significant regardless of 
your viewpoint. The coast line of 
Louisiana is difficult to define (see in- 
sert map), and some of the open water 
operations adjacent to the delta are 
considered by some to be excluded 
from the offshore definition. If you 
look at the situation in this light, we 
can report a total of 60 oil and gas 
fields. However, if we consider the na- 
ture of the operation itself, we find 
that many of the fields classified by 
some as inshore cost just as much, re- 
quired the same type of equipment, 
and involved the same problems and 
practices as those far out to sea. By 
such a definition, the total number of 
fields discovered to date off the coast 
of Louisiana amounts to 71. 

Since 1947 when total offshore pro- 
duction amounted to only 3217 bbl, 
oil production has steadily climbed, 
with the exception of those years when 
the tidelands case was in dispute. In 
1948, 18 wells were completed, and 
production amounted to 132,299; in 
1949, completions totaled 69, and pro- 
duction that year amounted to 1,064,- 
265 bbl of oil; the following year, 68 
wells were completed, and 4,363,141 
bbl of oil were produced; in 1951, only 
8 wells were drilled and production 
totalled 6,560,899 bbl; but in 1952, 60 
wells were completed and production 
for the year rose only slightly to 6,896,- 
250 bbl; then the activity started and 
73 wells were drilled and production 
rose to 10,042,540 bbl in 1953. Last 





year, 233 wells were drilled and pro- 
duction amounted to 15,842,915 bbl. It 
was estimated that 21,600,000 bbl were 
produced the first 10 months of this 
year. In the first nine months of 1955, 
264 wells were drilled. Of this number, 
163 were oil wells, 34 were gas wells, 
and 67 were dry holes. As of Novem- 
ber 3, 1955, there were 60 wells being 
drilled and 59 locations were staked, 
some of which were waiting on com- 
pletion of platforms. Table 1 shows 
the production history offshore of 
Louisiana, and Table 2 illustrates the 
drilling activity. 








TABLE 1. Louisiana offshore production 

















statistics. 

(Liquid Hydrocarbons, Including Oil and Condensate) 
Year Annual Cumulative 
RE errr 3,217 3,217 
ee 132,299 135,516 
eer 1,064,265 1,199,781 
_. 2a 4,363,141 5,562,922 
WEES Citnctish b.s3-00 6,560,899 12,123,821 
ae 6,896,250 19,020,071 
DR ins clie ge sina 10,042,540 29,062,611 
i ee 15,842,915 44,905,526 
1955* (10 mos.)... 21,600,000 66,505,526 

* Estimated. 

TABLE 2. Louisiana offshore well 

completions. 
Total wells 

Year drilled Oil Gas Dry 
ere 18 7 6 5 
Ts cicess 69 29 10 30 
a 68 36 9 
ae 8 4 4 0 
ae 60 45 4 ll 
73 53 5 15 
| a 233 149 25 59 
1955 (9 mos.) 264 163 34 67 
i ae 793 486 97 210 








Daily production. As late as Janu- 
ary, 1953, daily production from off- 
shore wells was 22,028 bbl. The pro- 
duction and proration order No. 11 by 
the Department of Conservation set 
Louisiana offshore allowables at 85,- 
870 bbl per day for the month of No- 
vember, 1955. This daily production 
represents about 12 per cent of Loui- 
siana’s total daily production. Allow- 
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Shell Oil Company's production facilities in the South Pass area, 
Block 24 field are being completed by the large construction 
barge. Note tug and crew boat standing by. 





ables for offshore wells differ from 
those set for onshore wells. Table 3 is 
a comparison of allowables for on- 
shore and offshore wells for November, 
1955, according to depths. 

There are four outstanding fields de- 
veloped thus far. From a cumulative 
production standpoint, Bay Marchand 
Area Block 2 stands out with a total 
cumulative production of nearly 11,- 
000,000 bbl of oil. It is one of the older 
offshore fields, and for a number of 
years had the highest daily and an- 
nual production. Last year, it pro- 
duced 2,430,210 bbl. From a produc- 
tive capacity standpoint, South Pass 
Area Block 24 is number one with a 
total production last year of almost 
4,500,000 bbl, bringing its cumulative 
production to 7,700,000 on January 
1, 1955. Main Pass Area Block 69, 
since its discovery, produced a total of 
9,190,234 bbl, of which nearly 2,000,- 
000 were produced last year. Rated 
second last year in annual production 
is Main Pass Area Block 35 for slightly 
less than 3,000,000 bbl, putting its 
cumulative total to 6,200,000 bbl. 

Wildcat success high. From the be- 
ginning, the discovery ratio has been 
unusually high. And, this is very fortu- 
nate in view of excessive drilling costs 
However, the submerged lands off 
Louisiana coast are spotted with known 
salt domes, for it is luckily situated in 
the most favorable salt dome province 
in the U. S. This type structure is less 
difficult to locate with modern geophy 
sical methods than other types of struc- 
tures favorable to the accumulation of 
petroleum. However, the fact that 
such salt domes exist and their loca 
tion known is no guarantee that the 
structure will contain oil and/or gas 
Undoubtedly, there are numerous othe! 
types of structures situated offshore 
and many of these will be discovered 
as more wells are drilled. 
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TABLE 3. ” South Louisiana onshore and 
offshore allowables, barrels per day, 
for November 1955, 


Statewide maximum allowable by depths November 1, 1955 
not to include areas covered by Department 
of Conservation Order No. 151) 





Onshore 
Depths allowables Depths Allowables 
0-2000 37 9-10,000 126 
2-3000 44 10-11,000 143 
3-4000 52 11-12,000 160 
4-5000 62 12-13,000 176 
5-6000 73 13-14,000 198 
6-7000 86 14-15,000 222 
7-8000 98 15-16,000 256 
8-9000 110 16-16,000 305 





Statewide maximum allowable by depths November 1, 1955 
(for areas affected by Department of Conservation 





Order No. 151) 
Offshore 

Depths allowables Depths Allowables 
0-2000 122 8- 9,000 214 
2-3000 131 9-10,000 232 
3-4000 140 10-11,000 251 
4-5000 150 11-12,000 269 
5-6000 163 12-13,000 288 
6-7000 177 Below 13,000 311 
7-8000 196 


The total number of wells drilled up 
through September, 1955, is 793 as 
shown in Table 2. Of this number, 
486 are producing oil, 34 produce gas, 
and 210 are dry holes. These cumula- 
tive figures are quite impressive, indi- 
cating that over three producers have 
been drilled in this relatively unknown 
area for every dry hole. Up to July 1, 
1954, a total of 386 wells had been 
drilled. Of this total, 78 were strict 
wildcats that resulted in the discovery 
of 31 new fields; 16 were oil and 15 
were gas fields. This represents a wild- 
cat success ratio of 40 per cent as 
compared with the well known national 
average of little more than 11 per cent. 


What It Takes to Explore, Drill and 
Develop Offshore Production 

If you plan an exploration program 
on a 2500-acre tract, drill 4 or 5 wells 
from a single platform with a drilling 
tender, you had better keep your feet 
dry unless you have a kitty of about 
$11,000,000. Geophysical exploration 
will cost nearly $100,000. Leases for a 
2500-acre tract at an average per acre 
bonus will run about $1,000,000. Pur- 
chase of equipment necessary for shore 
installations, a platform, all the neces- 
sary marine vessels, a drilling tender, a 
heavy-duty drilling rig, communica- 
tions equipment, supplies and all the 
miscellaneous items will run to about 
$7,000,000. For one vertical well to 
10,000 ft, the cost will run nearly 
$500,000, and if the other wells are di- 
rectional, the cost for each direction 
hole will be about $700,000. If pro- 
duction is found, facilities must be 
constructed for handling and moving 
oil and gas ashore. 

If we presume that the reserve is a 
substantial one and each well can pro- 
duce its allowable (which is an average 
of about 200 bbl per day off the coast 
of Louisiana), total daily production 
from this one 5-well platform will be 
be 1000 bbl. Further assuming that 
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the cost of the drilling tender, boats, 
barges, and tugs are salvageable and 
we get full value from them, the total 
investment will be in the neighborhood 
of $7,000,000. 

To pay out this investment at the 
rate of 1000 bbl per day production, 
we will assume a net profit per barrel 
of $1, which is probably high consider- 
ing royalties, high production costs, 
taxes and overhead. However, if the 
net profit is a high $1000 per day, it 
would take 19 years to pay off this in- 
vestment of $7,000,000. No considera- 
tion has been given the size of the re- 
coverable reserve discovered, for so 
long as production is allocated on a 
depth basis, wells cannot produce more 
than the allowable no matter their po- 
tential. 

While the cost figures above may not 
fit any particular case, they are within 
a true range which will give some 
idea of the economic picture. It is need- 
less to say that the Louisiana offshore 
development program is one of a very 
long range. As stated in the quotation 
by Dean McGee, president of Kerr- 
McGee Oil Industries, Inc., one of the 
very active ee off the shore of 





TABLE 4. Status of per Gen 
Louisiana—as of November 3, 1955. 


Area Wells drilling 
West Cameron 
East Cameron 
ee 
Eugene Island........ 
TS 
South Pelto.......... : 
Bay Marchand......... 
South Timbalier... . 
Grande Isle......... 
West Delta. ... 
South Pass. 
Main Pass. . 
Breton Sound.. 
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TABLE .. Leuidune offshore seidinaion 
of liquid hydrocarbons by fields. 
For 1954 and cumulative totals. 


Name of offshore field 1954 





Cumulative 


Bay Marchand, Blk 2... 2,430,210 10,816,113 
Breton Sound, Blk 20..... 381,785 440,528 
Breton Sound, Blk 32..... 56,436 312,762 
Breton Sound, Blk 36 

(condensate). . . iat 3,312 3,312 
Eugene Island, Blk 18... 2,755 2,755 
Eugene Island, Blk 32. . 134,471 
Eugene Island, Blk 32 

(condensate). ‘ 437,000 922,140 
Eugene Island, Blk 45. 314,776 705,934 
Eugene Island, Blk 126. 1,114,262 3,049,477 
Grande Isle, BI = 12,101 79,120 
Grande Isle, Blk 18..... 724,559 2,468,859 


Main Pass, Blk 23...... 288 288 
Main Pass, Blk 24....... 83,951 83,951 





Main Pass, Blk 35..... . 2,945,207 6,165,693 
Main Pass, Blk 69...... . 1,951,670 9,190,234 
Ship Shoal, Blk 32......... 52,123 623,398 
Ship Shoal, Blk 72 232,224 847,207 
South Pass, ee 4,481,003 7,679,680 
Timbalier, South, Blk 34. -- 172,949 
Timbalier, South, Blk 52... - 34,340 
Vermillion, Blk 39 (conden- 

ER ere 109,670 288,963 
West Cameron, Blk 8 (con- 

Se eee - 865 
West Cameron, Blk 33 3,387 81,109 
West Cameron, Blk 110. 1,419 1,419 
West Cameron, Blk 45.... 71,185 348,029 
West Delta, Blk 30... 2,428 2,428 
West Delta, Blk 53.... 431,164 477,142 

15. 842,915 44,933,166 

Estimated production for first 10 

months, 1955. aes 21,600,000 
Cumulative production to November 1, 
cs clenede : 66,505,526 





Louisiana, production must be de. 
veloped quickly, and the former “pay. 
as-you-go” principal discarded. Shorter 
payout periods can result only through 
improved technology that is directed 
toward reducing the drilling and de. 
velopment costs. 


Three approaches at costs. There are 
three directions which an operator can 
take in drilling in the offshore waters: 
(1) the small platform-drilling tender 
combination which was_ introduced 
early in the offshore search: (2) a mo- 
bile drilling platform which requires 
no structure until production is dis- 
covered, and (3) a self-contained or 
permenant-type platform which is large 
enough to accomodate all equipment, 
housing, etc. 

By far the most popular form of off- 
shore drilling in the Louisiana Gulf 
waters has been by the small platform- 
drilling tender combination. A recent 
count showed 29 such combinations 
working off the Louisiana Coast. Hum- 
ble Oil & Refining Company operates 
8 such combinations in the Grande 
Isle area. Magnolia is also a strong 
believer in this type drilling program, 
operating 7 similar units, most of which 
are located in the Eugene Island area, 

These drilling tenders are floating 
vessels, a few of which are self-pro- 
pelled, but the most of these tenders 
are non-self propelled. Movement at lo- 
cation of those tenders not self-pro- 
pelled, is limited to heading changes by 
manipulating anchor chains fore and 
aft. These tenders come in three gen- 
eral categories: (1) converted war-sur- 
plus LST’s; (2) converted war surplus 
YF barges; and (3) newly constructed 
tenders especially designed and built 
for this purpose. 

Those tenders in the first category 
cost about $75,000 as surplus, and 
when converted and fully equipped, 
represent an investment of about $700,- 
000 to $1,000,000. Recent conversions 
have run the total investment to 
$1,500,000. 

Conversion of YF barges is some- 
what comparable to the LST conver- 
sion. 

New construction of drilling tend- 
ers is now the trend, since surplus 
LSTs and YF barges are no longer 
available. A new drilling tender will 
range from $1% to $3,000,000 de- 
pending on the size, and amount of 
equipment installed. To date, there are 
six new tenders in operation off the 
Louisiana shore. 

Platforms for drilling tenders. This 
is the smaller size structure used in 
conjunction in drilling a well with the 
aid of a drilling tender. It is just large 
enough to support the derrick and es- 
sential drilling equipment. It is nor- 
mally designed so that from 4 to 6 
wells can be drilled from the structure. 
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HYDRIL PRESSURE-WELD® TOOL JOINTS 





SouTHwest ExPLORATION COMPANY 


Hydril Company 
714 West Olympic Blivd. 
Los Angeles 15, California 


Gentlemen: 


We are pleased to advise you of our experience with the 
use of drill pipe equipped with Hydril Pressure-Weld Tool 


Joints. 


During the period of drilling operations from October, 
1938 to March of 1955, we used approximately 14,990 pressure 
welds performed by Hydril Company in their Los Angeles 
factory. This amounted to approximately 241,862 feet of 
drill pipe, which was used to drill 1,885,578 feet of hole 





here’s what Mr. R.M. Pyles says about — 





4h 


Post Office Box 191 
HUNTINGTON BEACH, CALIFORNIA 


July 13, 1955 


for a total of 374 oil wells. 


The angle of the above drilled wells averaged 65°. 
We have never had a failure in the pressure welds. 


If you have any further questions in connection with 
our use of tool joints applied by your pressure weld method, 


please feel free to get in touch with us. 


RMP /d 
































Very truly yours, 
SOUTHWEST EXPLORATION COMPANY 


»» EM Gb 


R. M. Pyles, Superintendent 
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You'll find the detailed story on 
HyYDRIL PRESSURE-WELD process in 
your 21st Composite Catalog, pages 
2514 to 2517. 


HYDRIL COMPANY 


714 W. OLYMPIC BLVD. 
LOS ANGELES 15, CALIF. 
FACTORIES AT 


LOS ANGELES; HOUSTON, TEXAS 
YOUNGSTOWN, OHIO; ROCHESTER, PA. 
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DRILL PIPE...CASING...OR TUBING...YOUR BEST CONNECTION IS HYDR!! 

















To obtain more information on products advertised see page E-51 
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The largest shore base to support offshore operations is Humble 
Oil & Refining Company's Grande Isle installation. And, this 
photo does not include company housing for personnel. 


Should production be discovered, this 
type platform can be employed to sup- 
port the production equipment. If the 
well is dry, the structure can be re- 
moved and salvaged at much less cost 
than the self-contained platform. And, 
it costs considerably less. Shown be- 
low are some relative costs of this type 
platform according to depth of water. 








Depth of Water, 


Feet Costs 
20 $200,000 
40 $400,000 
60 $500,000 
80 $600,000 

100 $800,000 








Mobile drilling barges. Within the 
past three years, several designs have 
been incorporated into mobile drilling 
barges. Kerr-McGee’s Rig 40 is lo- 
cated on a Barnsdall-Hayward mobile 
unit, and was among the earliest units 
to go down the ways. Since then, other 
successful designers have collaborated, 
such as Hayward and Wolff, Hayward 
and Laborde. The Delong design has 
been used successfully. And, of course, 
the major shipyards have come up 
with their own designs. 

These units contain all equipment 
and facilities required in drilling a well 
offshore in water up to 100 ft deep. 
They can be moved to location by tugs, 
then erected in a short time. No struc- 
ture is required unless production is 
discovered, and then a small produc- 
tion platform can be erected. If a dry 
hole results, the mobile unit can be 
moved off location and only the well 
caisson removed. These mobile barges 
range in cost from $2,000,000 to $3,- 
000,000. At last count, there were 
seven mobile drilling barges active off 
the Louisiana coast, four were under 
construction, 1 which was undergoing 
repairs is now ready for operation, and 
one mobile unit was being converted. 
This makes a total of 13 mobile units 
available for Louisiana offshore work. 
Self-contained platform. This is the 
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large, permanent structure designed to 
accommodate all activities in connec- 
tion with drilling up the immediate 
area, and to handle all production 
equipment and pumping facilities as 
well as quarters, etc. Their size ranges 
from 52 ft in width and 168 ft in 
length, to 220 ft long by 106 ft wide. 
Humble built the first of this type plat- 
form off Grande Isle in 1947 in 50 ft 
of water. It cost approximately $1,500,- 
000. The largest self-contained plat- 
form, operated by the CATC group off 
Grande Isle in 95 ft of water cost 
$1,500,000 to build earlier this year. 
Recently such platforms erected range 
in costs from $800,000 to $1,500,000. 

These units are not intended for ex- 
ploration purposes in drilling wildcat 
wells. Their principal use is in the de- 
velopment of offshore fields once these 
fields have been discoverd. They are 
costly to remove as well as erect, and 
therefore it is imperative that full utility 
be made of them when they are in- 
stalled. There are 10 of these self- 
contained platforms located in Louisi- 
ana’s offshore waters. They can ac- 
comodate drilling up to 12 wells, and 
do not require the service of a drilling 
tender since all equipment, housing 
and other facilities are located on the 
structure. The cost of these structures 
vary with the depth of water in which 
they are located. Below is a cost ap- 
proximation showing the effect of depth 
on total structure cost. 








Water Depth 
Feet Cost 
20 $ 600,000 
40 $ 800,000 
60 $1,000,000 
80 $1,400,000 


100 $1,600,000 








Marine equipment. Offshore opera- 
tions could not take place without the 
use of floating equipment. From the 
time the offshore program is instigated, 
boats, and lots of them, are needed. 
During the erection of the platform, 


drilling and production of these off. 
shore fields, marine equipment is 
must. There are personnel boats, tugs, 
work boats, barges, and construction 
vessels. The use of helicopters is be. 
coming popular in personnel move. 
ments to and from offshore locations. 
This type of air transportation has cut 
down considerably on the time required 
in transit. However, it is still necessary 
to retain boats, tugs and barges. 

A crew boat from 65 to 85 ft in 
length costs from $115,000 to $135, 
000. Work boats range in cost from 
$175,000 to $200,000. Because of the 
high investment required for marine 
equipment, much of it is chartered, 
Small crew boats (35-45 ft long) cost 
from $60-$80 per day, while special 
65-ft crew boats cost from $150 per 
day up. An 85-ft crew boat (used where 
operations are far from shore) runs 
about $200 per day. The work horse 
of the water, the tug boats, cost about 
$500 per day. Chartered oil barges 
range from $600 to $900 per month. 
Self-propelled work boats, such as the 
World War vintage LCT (and newer) 
cost $300 per day and up. If you own 
your fleet, here are some approximate 
cost figures to operate these boats: 

65-ft crew boat ... . $125 per day 
80-ft crew boat ..... $175 per day 
100-ft 500-hp tug . . . . $300 per day 


And these costs shown above do not 
include depreciation or insurance. 
Daily operating costs. After the well 
has been spudded, and drilling is under 
way, the cost is still high. Exclusive of 
costs to maintain shore bases, person- 
nel overhead at these bases, taxes and 
insurance, here are some average daily 
operating costs for three methods of 
drilling an offshore well: 
1. Drilling tender and 


small platform . . . $5000 per day 
2. Self-contained 

0 ae $3800 per day 
3. Mobile drilling 

platform ...... $7500 per day 


The choice of either method de- 
pends upon the type of operation and 
upon the preference of the operating 
company. It appears that rank wild- 
cats can be drilled at less cost with the 
mobile platforms, especially if the 
effort results in a dry hole. The large 
self-contained platform appears to be 
less expensive in developing a field in 
deep water. In between these lies a 
great deal of calculation, estimation 
and preference. 

Some idea of the amount of materials 
that go into an average offshore well 
drilled from a tender-platform combi- 
nation is shown below. These quantities 
are for drilling and completing a well 
to a depth of 10,500 ft. 

650 tons of construction steel. 

30,000 board feet of 3 in. by 12 in 
timber decking. 
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@ Another GOT development that saves time and 
money in completion and production operations! Per- 
mits two strings of upset tubing to be run or pulled 
separately! GOT wire line gas lift valves installed or 
retrieved in one trip, without equalizing pressure. Full 
bore passes standard tubing tools and instruments. All- 
stainless construction and time-proved GOT sliding 
sleeve provides the utmost in strength, durability, 
dependability. 
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JGOT **SSC'’ Mandrell with 
* é GOT wire line gas lift valve 
terials : installed. 
> {) eo 
; = GOT CIRCULATING VALVES 
se che sionals ah 20", P. O. BOX 2427 © LONGVIEW, TEXAS 


ntities for dual completions using 


1 well two strings of upset tubing. 
Bores are full opening. 


DIVISION OF U. S. INDUSTRIES. INC. 
New York, N.Y. 


Get the full story on the new ‘‘SSC"’ Mandrel! Its many 
features make it advantageous for permanent comple- 
tions and slim holes as well as for dual completions. 
Write for information or contact your GOT 
representative. 
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™ Tnside Sto 
«WECO 


SNATCH 
|: Se Rom @ 


These design and con- 
struction features are the 
reasons for the outstand- 
ing performance, easy 
handling, long life and 
dependability you'll get 
from WECO Snatch 
Blocks in a multitude 
of services. 


1. Drop-forged, heat-treated hook has 100,000 Ib. capacity. 


2. Forged steel sheave is precision machined and accurately 
gaged, assuring longer life for sheave and rope. 


3. Extra heavy sheave pin has “Super Oilite’” bearing for 
smooth-running strength. 


4. %" steel plate resists distortion. 


5. Drop-Side (patented) is hinged for easier han- 
dling and stringing. 


6. Wing nut, tightened or loosened with hammer, 
holds drop-side in place. 


7. Zerk fitting for sheave pin lubrication. 


25-ton working load capacity; 
available in 6”, 8” or 10” sizes. 





‘WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION ® 
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2 tons of welding rod. 

1300 gal of paint and coatings 

554 tons of casing and tubing. 

80,000 bbl of fresh water barged to 
location. 

120,000 gal of diesel fuel. 

4,000 sacks of cement. 

10,850 sacks of drilling fluid ma- 
terials and chemicals. 

Typical overall costs. To drill an ay- 
erage well to 10,500 ft from a small 
platform using a drilling tender, here 
are some typical daily operating costs: 


Marine operating 
eae oe ah $1,800 per day 
Drilling costs . . . . . $2,100 per day 
Service charges, 
logging, cement- 
ge $ 500 per day 
Supervision, dock 
space, communica- 
eee $ 420 per day 





Total daily expenses. . $4,820 perday 

The average time consumed in drill- 
ing, tesiing and completing this aver- 
age 10,500-ft well is from 90 to 100 
days. If the well is cased with casing 
and tubing, costing about $125,000, the 
overall costs will be about $570,000. 

Reserves, risk and investment. L. S. 
Wescoat, president, The Pure Oil Com- 
pany, and past chairman of the Na- 
tional Petroleum Council Committee 
on Submerged Lands Productive Ca- 
pacity, summed up the offshore picture 
in a most comprehensive manner when 
he stated in the introduction to his 
Committee’s report, 

“How valuable they (offshore petro- 
leum resources) can be made in meet- 
ing petroleum requirements will de- 
pend on the ingenuity exerted and suc- 
cess realized in finding and develop- 
ing offshore oil and gas at costs com- 
petitive with those on land. In any 
event, great amounts of capital will 
have to be risked in exploration and 
drilling and in the case of discoveries, 
additional sums will have to be spent in 
carrying On producing operations and 
paying royalties over many years. 
These investments and expenditures 
may be more or less than the value of 
the oil and gas produced. The idea that 
the gross value of probable ultimate 
production is a measure of the worth 
of offshore petroleum resources is er- 
roneous and should be avoided. Tech- 
nological limitations may mean that 
only a part of the potential offshore 
resources will ever be developed. Even 
with respect to the part developed, the 
expenditures for exploration, drilling, 
production, and royalties will offset 
the gross income from production and 
determine whether and how much net 
income is realized as a return on the 
risks taken and the investments made 
in offshore operations.” xk 
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Ample power Ample marine horsepower . . . controlled by 


veteran pilots and engineers who understand the sea 


for your towing job ... is a basic part of every G & H offshore towing 
contract. 

Offshore oil operators have found they can depend 

on the experienced judgment of licensed G & H 

crews to provide adequate horsepower for each 

specific towing job... large or small . . . any time, 


anywhere . . . from a fleet of 18 modern, diesel- 


any time, anywhere 


powered tugs. 

Let our 35 years’ experience in harbor and 
shore towing assist you in solving your offshor« 
towing problems, anywhere in the Gulf or Latin 

may en mene euene American waters. 


Galveston 3-6468 or 3-4673 Call the G & H office nearest you today. No obli- 


Houston WA 8-5406 
Corpus Christi TU 4-8791 


TOWING COMPANY INC. 


18 MODERN DIESEL POWERED TUGBOATS AT YOUR SERVICE 24 HOURS A DAY 
HOUSTON GALVESTON CORPUS CHRIS 
802 U. S. National Bank Building 


gation, of course. 


SSSESSSSSSSESSESSESSSESESSESOOSEE SO: 
SHSSSHSSSESSSSESSSSSESSESOSESESEE 
SOHSSSSSSSSSSESESSESESESEEESESES 
SOSSSSHSSSESESSESESES SO SESSEESESEEE 
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Permanent Completions 
Pay Off for Gulf 


In South Louisiana 





Wire line workovers on permanent type completed wells, 
such as the one illustrated above, are bringing about con- 
siderable savings. On water jobs, savings are even greater. 


A net saving of $171,087 has been chalked up for Gulf 
Refining Company through the application of equip- 
ment, tools and techniques available in this new com- 
pletion technique. Potential savings are even greater 


Fred G. Courtney 
Gulf Refining Company 


As of March, 1955, Gulf Refining 
Company showed a net saving of 
$171,087 through the application of 
equipment, tools and techniques for 
permanent type well completions in 
South Louisiana. On that date, a total 
of 63 wells had been equipped for this 
type completion. The net potential sav- 
ings based on past experience offered 
by this relatively new idea in future 
remedial workovers on these 63 wells 
amounts to many times this net saving. 

By utilizing this method, an average 
of 34 hours rig time was saved on each 
completion where the rig was moved 
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off prior to perforating. This amounted 
to a total saving of about $41,000. Plug 
back jobs have been performed on 13 
wells, 8 of which were considered suc- 
cessful. Even in view of these 5 failures 
a net saving of nearly $43,000 was 
achieved by performing these jobs by 
wire line methods. Changing retriev- 
able flow valves on 16 wells with wire 
line techniques resulted in a net sav- 
ing of approximately $71,000. Use 
of wire line equipment to remove 
a bullplugged section from a perforated 
nipple in a conventionally-completed 
well was responsible for a saving of 


P 459.6 


$15,706. All these net savings shown 
above come to a total of $171,087. And 
this figure does not take into account 
the potential savings on future work- 
overs as a result of applying perma- 
nent-type well completion principles, 
equipment and techniques. 

To permanently complete a well 
means that once the tubing is set and 
the christmas tree installed, it remains 
undisturbed through several remedial 
operations, and possibly, from original 
completion to abandonment of the 
well. On November 8, 1950, a well 
was perforated successfully by a gun 
small enough to run through the tub- 
ing. This event marked the start of the 
practical application of a new idea in 
well completions. From that date on, 
progress steadily has been made in the 
improvement of these small tools and 
sufficient experience has been gained to 
make permanent type completions a 
sign of progress that demands serious 
consideration of all supervisors in- 
volved in the competitive business of 
drilling for and producing oil and gas. 

Completion expense for the average 
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ready to RUSH 
the finest in 
production and 
drilling equip- 
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wells and rigs! 
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well has been estimated to be approxi- 
mately 20 per cent of the total initial 
well cost. Further well costs averaging 
an additional 20 per cent may be in- 
curred during the life of the reservoir. 
The latter is spent for workovers and 
repairs to producing equipment down 
the hole. These two expense items can 
be directly connected to completion 
practices and are the two main motivat- 
ing forces behind the development of 
permanent type well completions. 
Workover costs, by the use of wire line 
methods made possible by this new 
completion technique, in some cases 
have been reduced by as much as 75 
per cent. However, in everyday work- 
over operations, a saving of about 40 
per cent can be expected. 

By the use of low-cost recompletion 
methods, questionable reservoirs can 
be tested and evaluated. More reliable 
indications of the commercial value of 
a reservoir are obtained at little addi- 
tional expense. By making it economi- 
cally feasible to test each reservoir in 
the well, more recoverable oil will be 
obtained. It is possible to selectively 
perforate small sections, taking full 
scale production tests, prior to per- 
forating more interval since the well 
does not have to be killed or the tub- 
ing be pulled. 

Even if these advantages were not 
of sufficient magnitude to justify 
permanent type completions, there is 
another feature which is proving per- 
haps of greater importance. How a well 
is completed may determine whether it 
is commercial or not, and in many 
cases may influence the ultimate re- 
covery from a reservoir. 

Damaging the formation, particu- 
larly in low-pressure zones, has caused 
many potentially good wells to be poor 
producers or, in some cases, caused 
early abandonment with a loss in total 
recovery. Since it is essential that care 
be taken to minimize reservoir dam- 
age, here is another point where the 
tools and techniques developed for 
permanent type completion have shown 
further justification. 

A typical permanent type well com- 
pletion requires the following equip- 
ment starting on bottom: Seating nip- 
ple for expendable plug, production 
packer, one joint of regular tubing, 
tubing collar stop, landing nipple, one 
joint of regular tubing, retrievable gas 
valve mandrel with dummy valve in- 
serted, one joint of regular tubing, 
landing nipple, and the remainder of 
the tubing string to surface. 

This equipment may be installed at 
the time of initial completion on new 
wells or in an old well at the time of a 
remedial operation. Cost of equipment 
for a permanent type completion over 
conventional completion is only about 
$825 more; however, a permanent type 
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The Author 


Fred G. Courtney is zone petroleum 
engineer at Gulf Refining Company's 
Harvey, Louisi- 
ana, zone head- 
quarters. He 
joined Gulf in 
the East Texas 
field in Novem- 
ber, 1934, and 
after fulfilling 
his training pro- 
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to East Texas as 
petroleum engi- 
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served as an engineer in both Texas 
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of production in the Buras, Lovisiana, 
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vey zone office in his present capacity. 
Born at Ruston, Louisiana, he received 
his high school education in Louisiana, 
and was graduated from Louisiana Tech 
with a BS degree in mechanical engi- 
neering. He is a licensed professional 
engineer in Texas and Louisiana. 














completion incorporating six retriev- 
able gas lift valves is approximately 
$2,300 more. 

The permanent type completion 
equipment, even though it is in a well, 
does not dictate that it must be used 
should well conditions not merit it. 
Should such a case be encountered, a 
standard workover may be performed 
with no undue difficulties presented by 
the permanent type completion equip- 
ment. The versatility of the equipment 
will more than likely allow better in- 
formation to be obtained on producing 
characteristics of the well than would 
have been possible had it not been in- 
stalled. It has been found that ad- 
vanced information and better planning 
made possible by this equipment will 
economically justify the expenditure if 
it were not saved on the initial comple- 
tion. 

The most significant aspect of per- 
manent type completions is the num- 
ber of different operations that may be 
performed on the well. And, yet, if 
the operator so desires, the well can 
be produced as a normal completion 
without undue difficulties. Here are 
some of the operations which can be 
performed in a well equipped for a 
permanent type completion: 


1. Radioactivity 
the tubing. 


logging through 


2. Perforating casing below the 
tubing. 

3. Squeeze cementing the forma- 
tion. 

4. Plug back jobs. 


Sand consolidation. 


wa 


6. Bottom-hole pressure tests and 
formation fluid sampling. 


7. Run subsurface flow meters. 


8. Squeeze tormation with acid. 
oil, etc. 


9. Choice of fluid in the well bore 
when perforating. 


10. Any other operation performed 
with conventional completion. 


Primary operations that have been 
performed to date have been in cased 
holes; however, there are some that 
could be successfully carried out in 
open hole. This equipment may be 
utilized to plug back where there is 
another sand up the hole that is cased 
off. 


Economics of Permanent Type 
Completion. The monetary savings 
realized or made possible through the 
utilization of any given operation in- 
dicates its measure of success, either 
justifying its application to the prob- 
lem at hand or causing additional in- 
vestigation for an improved, more eco- 
nomic method of operation. 

One of the notable attributes of 
permanent type completion is the 
economy of operation afforded through 
its use, and while, in some instances, 
this economy has not been indicated 
by revenue from oil recovered through 
its use, invaluable reservoir informa- 
tion on undefined reservoirs has been 
secured at a nominal cost, eliminating 
the need for lengthy and costly test 
periods utilizing a conventional drilling 
or workover rig. Furthermore, reser- 
voirs known to be of limited size and 
reserves may be produced economi- 
cally to depletion, a practice which is 
adding much to both the conservation 
of minerals and the total recoverable 
reserves. At the present time, it is 
impossible to predict with any degree 
of accuracy the extent to which the 
permanent type completion technique 
will effect the total recoveries from any 
well or what the resultant monetary 
value of the reservoir information se- 
cured through its use will be. How- 
ever, it is known that a real, as well as 
a potential monetary savings, has been 
effected in the Harvey Zone by equip- 
ping 63 wells with permanent type 
completion equipment at a cost of about 
$215,382. In the aforementioned 63 
wells, access to 130 separate reser- 
voirs is possible with wire line tools to 
afford economical depletion and work- 
over operations. 

To date there has been a total of 13 
wells on which wire line plug backs 
have been attempted with 8 of the 
wells, or 62 per cent, being successful. 
The average cost of these operations 
has been $6216 and when compared 
to the estimated average conventional 
workover cost of $15,000 would indi- 
cate a gross savings of $70,000. Of the 
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sail AXELSSON MANUFACTURING COMPANY ~- DIVISION OF U.S. INDUSTRIES, INC. ¢ LOS ANGELES 58, NEW YORK 7, TULSA 1, ST. LOUIS 16 

nal GENERAL OFFICES: P.O. BOX 58335 VERNON STATION, LOS ANGELES 58 

idi- DISTRIBUTORS — Jones & Laughlin Steel Corp., Supply Division; Great Northern Tool & Supply coer: Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, Alberta 
the Canada; Dominion Oilfields Supply Co., Ltd., Calgary, Alberta, Canada; Adrian Bolland & Cia., S.R.L., Buenos Aires, Argentina, S.A.; Gross Equipment S.A., Lima, Peru, S.A 


Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.!.; MAQUIP (Comercial de Marquinas e Equipamentos) S.A., Rio De Janeiro, Brazil, S.A.; Servicios industriales, C.A., Barcelona 
Venezuela, $.A.; Servicios Industriales, C.A., Maracaibo, Venezuela, S.A.; Wells Fargo & Co. Express, S.A., Mexico, D.F. 
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5 unsuccessful plugback operations, 3 


were due to mechanical or material 
failure and were not considered unsuc- 
cesstul due to the application of the 
permanent type completion technique. 
The total expenditure involved in the 
unsuccessful plugback operations was 
$27,000, and even in view of these 
unsuccessful jobs the net savings re- 
sulung from wire line plugbacks is still 
$43,000. 

Potential savings. The potential mon- 
etary savings made possible by fur- 
nishing access to over 100 reservoirs, 
covered by permanent type comple- 
tion equipment based on past success- 
ful wire line plugbacks and the average 
cost were a conventional workover 
rig used, would be over $1,0V0,000. 
This potential savings would be real- 
ized only if all the plugback operations 
were successful. Assuming, however, 
that the 62 per cent success factor 
presently realized will continue 
througnout future operations, it may 
be anucipated that 81 of the 130 po- 
tential jobs will be successful and 49 
jobs will be classified as unsuccessful. 
Based on past cost data, a gross sav- 
ings of about $700,000 may be ex- 
pected from the 81 successful jobs 
with an estimated expenditure of 
of about $260,000 expected on the 49 
unsuccesstul jobs, indicating a prob- 
able net savings in the neighbornood 
ot about $440,000. 

This is believed to be the minimum 
savings, since through gaining of ad- 
ditional experience by both company 
and service personnel as well as im- 
provement of tools and services, it is 
anticipated that the percentage of suc- 
cess will increase coincident with a de- 
crease in per well permanent type com- 
pletion operation expense. This, per- 
haps, is an optimistic outlook, how- 
ever, in view of the job-to-job improve- 
ments being realized and the develop- 
ments in tools and services which are 
presently under way, it is considered 
safe to say that progress is being and 
will continue to be made in this field to 
further reduce permanent type com- 
pletion operation costs. 

Savings in rig time. Further economy 
has been affected through the use of 
permanent type completion equipment 
in perforating the producing interval 
after moving the conventional work- 
over or drilling rig off location. A to- 
tal of 29 such operations have been 
performed in South Louisiana by Gulf 
at an estimated savings of about $41,- 
000. By so doing, it has been possible 
to test doubtful sections after the rig 
has been released, thereby making it 
possible to obtain factual production 
tests, rather than short and costly drill 
stem tests. Although testing by perma- 
nent type completion equipment is 
more time consuming it is possible to 
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more completely evaluate the reservoir 
tested than is possible by drill stem 
tests, in addition to being more eco- 
nomical. 

Changing flow valves. Economical 
depletion of reservoirs is possible with 
retrievable flow valves and mandrels 
installed in wells equipped with perma- 
nent type completion equipment. At the 
present time Gulf operates 58 wells 
in South Louisiana equipped with re- 
trievable flow valve mandrels. Wire line 
changeouts have been performed on 16 
of these wells which either required 
artificial lift upon cessation of flowing 
or necessitated flow valve replacement 
at an average cost of $550 per job. If 
this changeout or installation had been 
performed by a conventional workover 
rig, it is estimated that an average per 
well expense would have been about 
$5000, indicating a per well savings of 
$4450 or a total net savings of approxi- 
mately $71,000. There have been cases 
in the past where several flow valve re- 
placements were required during the 
producing life of a well. Assuming that 
this will continue to be the case, the 
potential savings offered by permanent 
type completion equipment to this one 
Operation will be appreciable. 

Other savings. Jobs utilizing perma- 
nent type completion tools in conven- 
tionally completed wells also afford 
additional possibilities of monetary 
savings. Such a job was recently per- 
formed in a South Louisiana field. 
In this well, a chemical jet cutter was 
employed to remove the bullplugged 
section of the perforated nipple to per- 
mit access below the packer for ex- 
tension of the producing interval with 
the 15%4-in. tubing gun. This operation 
was successful, and resulted in restor- 
ing the well to producing status at a 
cost of $4294. A similar operation 
utilizing a conventional rig method 
would have cost an estimated $20,000, 
indicating a saving of $15,706. In 
view of the reservoir characteristics of 
this well, it is doubtful that a conven- 
tional workover could have been eco- 
nomically justified. 

In order to afford a better concep- 
tion of the services and costs involved 
in permanent type completion opera- 
tions several typical workovers are de- 
scribed. 

In another South Louisiana field, a 
well was completed early this year at a 
total depth of 7000 ft. It was equipped 
with 5'2-in. casing and had been per- 
forated: from 6620-50 ft. The initial 
potential test was dry. The well had 
been equipped with permanent type 
completion equipment and the rig had 
been moved off the location prior to 
the initial completion. The interval 
from 6770-90 ft was perforated with a 
1%4-in. swing jet gun. Attempts to 
complete in this interval failed. Perma- 
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nent type completion techniques were 
utilized to plug back from this zone to 
the next higher sand. The well tested 
78 per cent salt water and 22 per cen 
sand. The well was plugged and aban- 
doned. A breakdown on the cost of 
this plugback job is shown below: 


Wire line service $ 2,315 
Cementing service 1,484 
Well logging and perforating 1,912 
Transportation 1,063 
Company labor 150 

Total $ 6,924 


Estimated cost of plugback with 


conventional methods : $15,000 
Actual cost of plugback with 

permanent type completion 6,924 
Difference $ 8,076 


The saving of $8076 represents 53.8 
per cent of the estimated cost of a con- 
ventional plugback job. It should be 
pointed out that approximately $1500 
was saved on the initial completion at- 
tempt when the well was perforated 
after the rig had moved off the loca- 
tion. 

In one coastal Louisiana field, a 
well was completed early in 1955 at a 
total depth of 8444 ft with 51% -in. cas- 
ing set to bottom. 

The well was equipped for a perma- 
nent type completion and the rig moved 
off location prior to completion. The 
interval from 8132-43 ft was per- 
forated with through-tubing equip- 
ment. Attempts to complete from this 
interval failed. The well was squeezed 
and completed in a higher sand. The 
well was perforated from 7984-8010 
fi. Initial potential was 185 bbl of net 
oil and 4 per cent base sediment and 
water per day through a 10/64-in. 
choke. Gas oil ratio was 487 to 1, and 
the tubing pressure was 650 psi. In 
this plugback, the permanent type 
completion technique was successfully 
employed. A cost breakdown for this 
plugback is shown below. 


Wire line services $ 1,259 
Cementing services 552 
Well logging and perforating 1,127 
Transportation x 563 
Company labor 250 
Total $ 3,751 

Estimated cost of a plugback 

using conventional methods... $15,000 
Estimated cost of plugback using 

permanent type completion 

a RSS ee : ! 3,761 
Difference $11,249 


The saving in this plugback job was 
estimated at $11,249, or a saving of 
75 per cent over conventional methods. 
Again, it is pointed out that an addi- 
tional saving of $1500 was achieved in 
the initial completion attempt when the 
rig moved off location and the well 
perforated with through-tubing equip- 
ment. 

A well was completed late in 1954 in 
another field in South Louisiana to 4a 
total depth of 8683 ft with 51% -in. cas- 
ing set to bottom. Permanent type well 
completion equipment was installed on 
the well, and the rig was moved off 
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Both Air Filter admits full volume of 
oil-washed air to crankcase. 








nufacturers of internal combustion engines know that inadequate 
mkcase ventilation — which can be caused by widely varying load, 
erating and maintenance practices—cause sludge and varnish 
fumulation, carbon deposits, sticking valves and rings, and excessive 
ktk plug fouling... factors that slowly rob an engine of its power and 
Bult in higher costs to the user. 

Many attempts have been made to perfect a system of crankcase 
fiilation that would be effective under any and all operating and 
ine loading conditions. 


NOW—The “Power-Guard” System of positive, controlled, filtered 
mikacse ventilation — available on all carbureted Buda Oilfield 
ines — has been tested and field proven by major oil producers and 
ime Owners to be the best answer yet to excessive engine wear, 
‘gressive loss of power and high maintenance and operating costs 
# to the formation of harmful deposits in the engine. 


Increases engine efficiency 
Improves Performance 





FILTERED CRANKCASE VENTILATION 


Lowers operating costs 


Reduces maintenance 


Insures longer engine life 


hy “Power-Guard” Unit, where harm- 


einen are condensed in the 


instead of depositing in the en- 
of oil and unburned 


ends 
fuel are drawn up through the filter 
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This means a cleaner, 


sludge-free engine... 


elimination of 


sticking and corrosion and deposits on valves, rings, valve spring: 


tons, pins, etc.... 


better lubrication... 


less wear and improved 


performance. Lube oil and filter change periods may be extend 
spark plug life is lengthened and fuel is more completely burned 
means fewer oil changes and more horsepower hours per cubi 


fuel burned. 


Get complete details on the ‘‘POWER-GUARD”’ System 
from your nearby Buda Oilfield Distributor today. Write 
for illustrated Bulletin #1780. BUDA DIVISION 


HARVEY, ILL. 









































prior to perforating at 8635-45 ft. 
When tested, the well flowed 100 per 
cent salt water from this interval, and 
the well was successfully plugged. It 
was perforated from 8566-90 ft, and 
on an adjustable choke, a potential 
test showed 105 bbl per day of net oil. 
The gas oil ratio was 39,000 to 1 with 
a tubing pressure of 2550 psi. A cost 
breakdown is as follows: 


Wire line services $ 939 
Cementing services 1,214 
Pertorating services 1,826 
Service man 164 
Contract swabbing 125 
Total $4,268 
Estimated cost to plug back 
with conventional methods 3,974 


Additional expense incurred by 
permanent type 
completion method $ 294 


This comparison shows that if the rig 
had been utilized for the plug back to 
the higher sand, a savings of $294 
would have been realized. The saving 
of $1343 that was realized by moving 
the rig off location and perforating the 
well with through tubing equipment, 
would indicate that the overall appli- 
cation of permanent type completion 
technique was done with a net savings 
of $1049 that otherwise would have 
been expended in rig costs. 

In Coastal Louisiana, most of the 
wells lend themselves to permanent 
type completion very readily since they 
are over water or the wells are deep, 
having several sands comparatively 
close together. There are some phases 
of permanent type completion that 
might prove to be beneficial in most 
any well by affording a more flexible 
production operation or permitting 
more reservoir data to be obtained. 

Excellent results have been obtained 
by the use of retrievable flow valves. 
The replacement of an inoperative wire 
line flow valve has become a routine 
operation since company personnel 
have gained the required experience. 
Savings that will result from this rou- 
tine operation alone will very likely 
pay for the increased investment of 
many permanent type completed wells. 

There have been failures while us- 
ing this type completion but the margin 
of successful jobs have paid for these 
failures plus a large saving. Progress 
of the day-to-day operation using per- 
manent type completion does not seem 
too great; however, it is not costing 
very much either. With the advent of 
the unified services that have been re- 
cently developed the daily progress 
should be increased. 

New developments of this comple- 
tion technique are advancing so rapidly 
that methods of today may be obsolete 
in the near future. New applications 
for these small tools are being tried 
constantly. 

Plastic coated walnut hulls have been 
applied using this technique for the 
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purpose of sand exclusion. A number 
of dually completed wells have em- 
ployed these principles for use on the 
lower zone, and a modified method 
has been developed for use in both 
zones. 

It is not recommended that every 
well be equipped for a permanent type 
completion, but it is recommended that 
the idea be given due consideration and 
the principle be evaluated, as savings 
are particularly great in some localities. 

Advantages. The advantages that 
are offered by permanent type com- 
pletion are numerous; however, some 
of the more important ones are: 


1. Recompletion and workover 
costs may be reduced. 

2. Initial completion cost may be 
reduced by one to two days rig time. 

3. Formation damage is minimized 
by the use of proper fluid during per- 
foration operations. 

4. Stringer or stray sands can be 
economically evaluated with an ulti- 
mate increase in recoverable oil. 


5. Safer completion practice, since 
the well head connections are in place 
at the time of perforating. 


6. Offers an economical means of 
treating for corrosion. 


7. Lower cementing costs to either 
plug back to a higher or lower sand. 


8. Affords flexibility in production 
practices. 


9. Reservoir can be selectively per- 
forated for better drainage. 


10. More accurate reservoir data 
may be obtained. 


11. Permits dry testing cement jobs 
with tubing and packer in place. 


Disadvantages. There have been fail- 
ures with this type of completion; how- 
ever, the per cent of successful com- 
pletions offset these failures. Some of 
the major disadvantages are: 

1. High initial cost. Equipment 
costs approximately $825 more per 
well for a permanent type completion 
than a conventional completion. 


2. More equipment in the hole. The 
more equipment in the hole the bet- 
ter the chance for equipment failure. 


3. Requires more technical super- 
vision. 


4. Dependent on service company 
personnel. The skill of these men has 
greatly improved in the last year due 
to more experience. 


5. Cementing failure could result 
in costly workover. If the proper 
cementing procedure is not followed 
very closely this is very likely to hap- 
pen; however, if properly planned and 


carried out, no undue difficulty should 
result. 


6. Working over wells where 
weighted salt water will not overcome 
the bottom hole pressure is more 
difficult. 


_ 


7. Possible loss of wire line tools. 
This is a hazard of any wire line op. 
eration. 

8. Limited as to the space between 
producing sands that can be covered, 
The amount of one 1-in. wash pipe that 
can be handled safely is about 1000 ft. 
maximum. 

Results in South Louisiana. In Gulf’s 
South Louisiana operations, a net say- 
ings of $171,087 has been the result of 
the use of permanent type completions 
as Of March 1, 1955. Experience has 
shown that wells can be successfully 
worked over without the use of a rig. 
Through the use of permanent type 
completion equipment and tools, an ay- 
erage of thirty-four hours rig time was 
saved on each completion where the 
rig was moved off prior to perforating 
amounting to a total saving of $41,000 
as of March 1, 1955. This saving offset 
to some extent the cost of the perma- 
nent type completion equipment in- 
stalled; however, this permanent type 
completion equipment can be used for 
future workovers and likewise can be 
salvaged. Results obtained by other 
operators, industrywide, confirm that 
substantial savings in rig time and 
workover costs can be obtained by the 
use of permanent type completion 
equipment. 

What’s ahead. Improvements in tools 
and equipment are being made at a 
rapid pace. With the advent of the 
“unified service,” better coordination 
and operations are being attained. The 
uitimate result to which permanent 
type completion is pointing is to com- 
plete a wire line workover in 1 to 2 days 
at a cost of about $1500, which sounds 
unreasonable at this time but is pre- 
dicted for the near future. Perma- 
nent type completion is still in its 
infancy and with the money that is be- 
ing spent for research, greater accom- 
plishments are certain to result in im- 
proved technique, broader scope, 
higher percentage of success, and re- 
duced costs. 

This successful completion method 
should not be taken lightly. The pos- 
sibilities offered by permanent type 
completion deserves to be thoroughly 
investigated. The future of this new 
concept of completion practice is al- 
most unlimited in view of the savings 
it has to offer. 
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In Directional Drilling 
Consider that: 


HOMCO has a complete 
manufacturing division for 
the manufacture of its own 
Directional Drilling Tools 
and Equipment. 


HOMCO has a Directional 
Drilling Engineering De- 
partment that offers free 
consultation service, pro- 
posals for directional drill- 
ing operations, and 
furnishes to the customer 16,000° 
certified copies of the job operations. 











plete daily summmaries given to the customer. 


HOMCO has a staff of Directional Drilling Engineers Directional Drilling Engineers, tools and Sub-surface 
with knowledge and skill gained from directional Surveying equipment are conveniently located 
experience throughout the world. throughout the oil country, offering ““AROUND THE 


HOMCO maintains close supervision from the Direc- CLOCK SERVICE.” Consult with HOMCO on your 
tional Drilling office to the field operation with com- Directional Drilling Needs. 


© DIRECTIONAL DRILLING 
® FISHING OR CUTTING 
© OIL FIELD SUPPLIES 


"| HOMCO” 
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Hazards magnified, 
special emphasis placed on... 
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Safe Practices in Offshore Operations 





C. A. Travirca 


Safety Engineer 
The California Company 








R apid expansion of drilling and pro- 
duction operations in Gulf waters has 
magnified many common oilfield haz- 
ards and introduced countless more. As 
offshore equipment becomes more 
complex and installations move out- 
ward, lengthening communication and 
supply lines, safety takes on a new 
meaning. 

A group of individuals attending the 
Southern Safety Conference in New 
Orleans in March moved to come to- 
gether for the purpose of finding, de- 
veloping and comparing solutions to 
safety problems common to the off- 
shore operators. Promptly, an off- 
shore safety conference was called, 
meeting in New Orleans September 
30. Chester Travirca, safety engineer 
of The California Company was 
selected chairman. 

Response to the Offshore Safety 
Conference was immediate; 89 per- 
sons attended. Taking part were gen- 
eral drilling superintendents, offshore 
operating superintendents, drilling en- 
gineers, field foremen and toolpushers. 
Nearly 50 per cent of the participants 
were operating personnel; the other 
half were safety engineers. 

Problems discussed at the first meet- 
ing were of vital interest to all offshore 
operators. Solutions, as resolved by 
different companies, revealed that 
much was being done to cope with com- 
mon hazards and problems inherent to 
offshore work. 

Discussion at the first Offshore 
Safety Conference of these problems 
was moderated by Hadley H. Myers, 
safety director for Sinclair Oil and Gas 
Company. Panel participants were 
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John P. Carpenter, safety director of 
The Offshore Company; W. B. Cox, 
division safety engineer, Stanolind 
Oil and Gas Company; W. M. Mc- 
Knight, industrial relations representa- 
tive, offshore area, Magnolia Petro- 
leum Company, and W. E. Williams, 
division safety engineer, Humble Oil 
and Refining Company. Some of the 
problems discussed and how these are 
being resolved are listed. 


1. Operator-contractor safety co- 
ordination. The coordination of safety 
efforts between operating companies 
and contractors offshore seems to be 
about the same as it is inshore. Most 
operating companies’ safety engineers 
do have an opportunity to review prints 
of proposed barges, structures, etc. and 
inject any proposed safety features at 
this time. Quite a bit has been accom- 
plished by operators’ and contractors, 
safety engineers working together. 


2. Weather problems. Most opera- 
tors reported that they utilized the 
services of private weather consultants, 
receiving reports twice each day, ex- 
cept where disturbances were reported 
when more frequent reports were re- 
ceived. Some companies have formu- 
lated a procedure in the event of hur- 
ricanes. This procedure is generally 
divided into different phases depend- 
ing on how far away the disturbance 
may be, and covers such operations as 
securing equipment, shutting in wells, 
evacuating personnel, etc. 


3. Medical attention. Standby boats 
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Epitor’s Note: The Offshore Safety Committee was organized only 
this year to provide a medium through which all operators interested might 
exchange viewpoints, experiences and study problems unique to this type 
operation. Reported here are the findings of the second meeting of this 
group, and these are presented with the permission of that Committee. 


are provided for drilling tenders, as 
well as mobile barges, in the event of 
emergencies. The use of helicopters 
is becoming more extensive for the 
transfer of injured personnel to shore 
or hospital. Even though helicopters 
are used, standby boats are still pro- 
vided. Having helicopters available, 
particularly for transporting injured 
personnel, has meant a considerable 
reduction in the amount of time re- 
quired to get a person to a doctor. 

The participants reporting stated 
that they had made provisions with a 
nearby doctor for handling their in- 
jured personnel. Depending upon the 
circumstances, the injured person is 
either brought in to the base for medi- 
cal attention or the doctor is flown di- 
rectly to the site. One company re- 
ported provisions for helicopter land- 
ings on all of their platforms. 

Stretchers used to transport injured 
personnel, most commonly used, are 
of the wire basket type. Several other 
types are being used, however. 

Other than the usual API, Bureau 
of Mines, and Red Cross first aid 
courses being taught to offshore em- 
ployees, it is also interesting to note 
that one company employs a full time 
first aid instructor. Another company 
hires a fourth year medical student 
every summer to teach first aid to super- 
visors, as well as employees. This re- 
ceived favorable comment. 


‘4. Fire extinguishers. Dry chemi- 
cal and carbon dioxide extinguishers 
are predominant, along with various 
hookups utilizing water. Several have 
tapped into the salt water circulating 
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J. P. Carpenter H. H. Myers 
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W. M. McKnight 


W. E. Williams 


Panelists for the first Offshore Safety Conference were (left to right) J. P. Carpenter, 
moderator H. H. Myers, W. M. McKnight, and W. E. Williams. Also on the panel was 


Ww. B. Cox, not shown. 


line with outlets for hose. At least four 
extinguishers were reported on each 
platform. One company reported that 
after drilling equipment had been 
moved off, the platforms were un- 
manned and had no fire fighting equip- 
ment. 


5. Venting relief valves. General 
opinion was that relief valves are 
vented away from all structures. These 
are tied into the flare line which ex- 
tends away from the structure at least 
150 ft. Lighting of these flares is being 
done by several methods. Veri-pistols 
and roman candles seem to be the most 
popular methods. It was brought out, 
however, that with the use of roman 
candles, there existed the hazard of 
backfire. This hazard has been elimi- 
nated by using a nipple with a plug on 
one end that the roman candle will fit 
into, preventing a backfire. 


6. Coast Guard jurisdiction of 
platforms. It was felt by the panel that 
the jurisdiction of the U. S. Coast 
Guard over fixed platforms and mobile 
drilling barges offshore was being 
handled very efficiently by another 
group. 


7. Oil production into barges. One 
participant reported that they anchored 
a barge at least 25 ft or more away 
from the platform and always had a 
tug standing by. Flexible hose is used 
as a transfer medium. 

Quite a discussion arose as to the 
possibilities of anchoring one end of 
the barge with a specially designed 
“SEA” buoy at a considerable distance 
from the platform. One end of the 
barge would be anchored to these 
buoys and the other end would be se- 
cured to the platform, thus allowing 
the barge to swing around with the 
tide and waves. Flexible hose would 
still be used. 


8. Personnel transfer from boat to 
structure, etc. One participant who has 
been in the Gulf for many years, re- 
lated the story of first having started 
out using swinging ropes (manila rope 
suspended from the top structural 
member down the bottom of the lower 
walkway). From there the Jacob’s 
Ladder was used, various mechanical 
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devices, and are now back using swing- 
ing ropes. Various methods were dis- 
cussed such as a basket lifted by crane, 
boat boom with cargo nets, etc. 


The transfer from boat to drilling . 


tenders seems to have been pretty well 
solved by using two 12 by 12 in. sills 
connected with 2'4-in. pipe so as to 
make them rigid. On each side of the 
sills a standard derrick ladder or rigid 
pipe ladder is mounted. Behind the 
sills airplane tires are mounted so as 
to act as a bumper for the ladder. 


9. Public fishing near flares and 
structures. There seems to be no solu- 
tion to preventing the public from fish- 
ing around flares in open waters. How- 
ever, attempts have been made to dis- 
courage this by posting signs on the 
flare lines warning the general public 
of the dangers that exist. It seems to be 
unanimous that companies do not al- 
low the general public to fish from or 
tie up to their platform for fishing. 


10. Emergency flares or signals for 
offshore boats. Several types of signal- 
ing devices are being used by different 
companies. These include walkie-talk- 
ies, veri-pistols and approved Coast 
Guard emergency warning devices. 
One company is using a packet that is 
waterproof and contains a bright color 
that will remain on the water for a 
period of time. Of the opinions ex- 
pressed, all stated that their boats op- 
erating offshore had FM radios. 


11. Water safety. For the “man 
overboard,” stationary ladders extend- 
ing below the water line are common 
practices for some companies. These 
are placed in three or four different 
spots inside the structure. One opera- 
tor has ropes extending into the water. 
Another operator with a mobile barge 
has suspended three auto tires from 
the platform with manila rope and 
hung them around the barge in about 
six or eight different places. 

Considerable discussion arose as to 
the different companies’ policies on re- 
quiring men to wear life preservers 
while working offshore. It seemed to 
be generally agreed by all companies 
that they provided employees with life 
preservers. Opinions differed as to the 





policy of requiring these men to wea! 
jackets at all times, or leaving it on a 
voluntary basis. 

The subject of requiring men to 
swim or not proved to be quite interest- 
ing. Again the opinion was split as to 
whether men should be required to 
swim as a pre-requisite for working 
offshore. 


12. Divers. Only one company rep- 
resentative present at the meeting re- 
ported that they had their own divers 
When not actually diving, these men 
perform oher jobs. For the companies 
using contract divers, it seemed to be 
unanimous that the contractor fur 
nished all equipment involved. Only 
supervisory personnel of the operat- 
ing company concerned would be 
present with the diver. 


13. Derrickman’s escape line on 
drilling rigs. There is a decided differ- 
ence of opinion as to the use of der- 
rickman’s escape lines in the Gulf 
area. Argument against their use was 
primarily due to space limitations on 
platforms and barges. One company 
that does make use of derrickman’s es 
cape lines secures the line at the bot 
tom to a piling driven about 200 ft 
away from the structure and extend- 
ing about 40 ft above water. The line 
painted with a yellow luminous paint 
to prevent the possibility of a boat 
running into the line. 

Another company attaches the bot 
tom of the line to a specially driven 
piling at least 150 ft away from the 
structure. This piling also serves as the 
flare line in the event production is 
made. Should the flare be burning from 
producing wells at the time another 
hole is being drilled, enough slack is 
left in the escape line so that a man 
using it will hit the water first before 
running into the piling. 


14. Hand Rails, safety nets, and 
fences on drilling platforms. Remov 
able chain hand rails are provided 
around the opening in the platform 
deck when the blowout preventers ex- 
tend up through the deck. Helicopte: 
decks are provided with a horizontal 
net extending around the flight deck 
Nylon netting, as well as chain link 
fence, is used. This netting is about 
four feet wide. The pipe racks are 
guarded by an eight foot vertical chain 
link fence on each end and a similar 
horizontal fence on the side next to 
the tender or where the pipe is brought 
to the rack. 


15... “Fire and Abandon Shiv” prac- 
tices. Fire and abandon ship bills exist 
in several companies. If you would 
like to have a copy of the fire and 
abandon ship bills made available by 
one major company, please contact 
the writer. ket 
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The Oasis 


DOOR PRIZE WINNERS at the annua) 
fall dinner dance of the Los Angeles Chap. 
ter, October 21. They are: Mmes. P. M. 
Bowen (Martin-Decker) ; Homer Hollings. 
worth (Johnston Testers) ; E. R. Love, (A. 
D. Ruskin); Don Talmo (Johnston Tegt. 
ers) ; Harry Hester (McCullough Tool) ; 6. 
R. Winder (Chiksan) ; Earle Atkins; A, ¢. 
Edmonson (Bankline Oil) ; Henry Pullman 
(Baker Oil Tools); and L. Q. Webber 
(Martin-Decker). Company names refer to 
husbands’ affiliation. 


EXECUTIVE COMMITTEE members 
of the Los Angeles Chapter and their 
wives are (seated): Vice President Harry 
and Mrs. Heater, McCullough Tool; Presi- 
dent Joe and Mrs. Schlarb, Emsco; (stand- 
ing) Wallace and Mrs. Sawdon, executive 
secretary; Sergeant-at-Arms Bob and Mrs. 
Gaylord, Wagner-Morehouse; Deputy Ser- 
geant-at-Arms Rex and Mrs. Collins, Hy- 
dril; Secretary Earle and Mrs. Atkins. 
This was taken at the fall dinner dance. 


[ AE OASIS NOMADS Meeting Dates and Secretaries 


m New York Chapter, first Monday of the month, Biltmore Hotel, 
A gathering spot tor NOMADS New York. Secretary, Edward W. Hoeppner, in care of Hughes 
Tool Co., Room 4414, 30 Rockefeller Plaza, New York 20, N. Y. 

Houston Chapter, second Monday. Ye Olde College Inn, Hous- 
ton, Texas. Secretary, Harry E. Estes, P. O. Box 14343, Houston 
INTERNATIONAL VISITORS at October 10, 1955 meeting of 21, Texas. 
Houston Chapter are (front row) : George B. Saunders, Mene Grande Los Angeles Chapter, second Wednesday, Jonathan Club, Los 
Oil, San Tome’, Venezuela; Henry Reed, Lehman Brothers, New Angeles, California. Secretary, Wallace A. Sawdon, P. O. Box 
York; Joao Lopes Da Silva, Socony Vacuum, Portugal; Clinton O. 848, Hollywood 28, Calif. 
Williams, University of Houston; B. C. Corbin, Byron Jackson, IIli- Tulsa Chapter, third Friday, “After Five” Room, Hotel Tulsa. 
nois; (back row) H. J. Baker, Iraq Petroleum, Iraq; J. C. Kiker, Secretary, E. L. Thomas, P. O. Box 4033, Tulsa, Okla. 
Texas Petroleum, Venezuela; E. P. Markham, Mene Grande Oil. 
Venezuela; E. W. Paddock, British Petroleum, Ltd., Iraq; Charles 
Wickens, Shell D’Arcy, Nigeria: D. V. Smith, Heathman-Seelighson, 
Italy, and John M. Hardy, Hardy-Griffin Engineering, Houston. 


iP t 


Dal!as-Fort Worth Chapter, first or second Monday. Secretary, 
H. A. Davis, H. A. Davis Power Equipment Company, 2142 Irving 
Boulevard, Dallas, Texas. 



































NEW IDEA IN OIL 
AND GAS WELL CEMENT 
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U NUSUAL bonding characteristics 
to steel casing and subsurface forma- 
tions, the ability to tolerate relatively 
high percentages of contamination, 
setting time can be controlled and the 
fact that pressure does not influence 
setting time are the most outstanding 
features of a new cementing material 
specifically developed for oil field use. 
Originated and developed by Dowell 
Incorporated’s chemical research lab- 
oratories at Tulsa, Oklahoma, this new 
cement is made from an inhibited acid 
and two solids in powdered form. The 
slurry is a mixture of 35 per cent in- 
hibited (against corrosion) phosphoric 
acid, a powered aluminous material 
containing a viscosity control agent and 
powdered fluoride material which acts 
as an accelerator or setting-time con- 
trol agent. The amount of accelerator 
used to make up a slurry having a de- 
sired setting time depends upon the 
temperature. The less accelerator used, 
the less will be the setting time for a 
given static formation temperature. 
Upon setting, this slurry forms a com- 
plex aluminous phosphate cement 
which at this writing has been field 
tested in some 70 wells. The present 
mixture can be used successfully for 
primary cementing or squeeze cement- 
ing where the static formation temper- 
ature ranges from 115 F to 215 F. 
Other mixtures are being developed to 
extend its use over a wider range of 
temperatures. 
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An aluminous material, inhibited phosphoric 
acid and a fluoride compound accelerator are 
the ingredients of a brand new concept in 


cementing materials 


FIG. 1. Sample of the ce- 
ment slurry. It is black in 
color and flows easily. 


In the slurry form, the new cement is 
black in color. Slurry density under 
pressure is 13.4 lb per gallon. With 
minor changes, the density can be in- 
creased to 16 lb per gal. The density is 
somewhat less at atmospheric pressure 
because of a slight evolution of gas 
during the mixing process. However, 
this gas causes no difficulty during the 


cementing operation. Permeability o! 
the set cement is about 0.005 milli 
darcys and has a porosity of approxi 
mately 7 per cent. 

Ease of handling. The 35 per cent in 
hibited phosphoric acid and aluminous 
material are mixed at the bulk station 
and carried to location in a regular 
paddle mixing tank truck or wago 





FIG. 2. Ingredients of this new cementing material: 35 per cent 
inhibited phosphoric acid (in beaker), powdered fluoride ac- 
celerator (left) and powdered aluminous material (right). 
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popularly used in acidizing and frac- 
turing treatments. The proper amount 
of powdered accelerator is added at 
the well when the cement is needed. In 
one case, the inhibited phosphoric acid- 
aluminous material mixture remained 
in the paddle tank wagon for 72 hours 
without undue effect. Once the ac- 
celerator was added, the new slurry 
was ready to pump into the well. It is 
contemplated that specialized equip- 
ment will be fabricated to transport the 
acid-aluminous mixture to the location. 

Setting time. Setting of this new 
cementing material is a chemical pro- 
cess and is dependent upon the tem- 
perature and the amount of accelera- 
tor present in the slurry. Thus, the 
working and setting times may be de- 
termined in advance by varying the 
amount of accelerator use. 

The reaction that takes place when 
the slurry sets up is referred to by the 
chemist as exothermic. The amount of 
heat liberated is so small, however, 
that location of the material by a con- 
ventional temperature log is not prac- 
tical. 

Fig. 3 illustrates the effect of tem- 
perature and amount of accelerator on 
setting time. Note that in all cases, 
the smaller the amount of accelerator 
used, the longer the setting time. 

Thickening time. Here again, the 
thickening time (or pumpability) is 
governed by the temperature and the 
amount of accelerator used. Fig. 4 
shows laboratory results of tempera- 
ture and amount of accelerator on 
thickening time. These tests were de- 
termined on the Stanolind thickening 
tester in accordance with API Code 
RP-10B, 3rd edition, Section VII. 
Table 1 further illustrates the effect of 
temperature and accelerator on thick- 
ening times. 

Bonding. Tests show that this new 
cement provides a good bond between 
the cement and steel casing and be- 
tween the cement and a formation 
coated with a filter cake of drilling mud. 
The slurry displaces mud readily and 
resists contamination by drilling fluids 
and additives. More than 20 per cent 
of mud by volume can be incorporated 
into the slurry without causing failure 
to set. Table 2 shows this characteris- 
tic in terms of mud contamination by 
various types of drilling fluids as com- 
pared to compressive strength. 

There is no shrinkage of this new 


cement after setting. In fact, one lab-. 


oratory test made on a sample that had 
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INITIAL SETTING TIME IN HOURS 


FIG. 3. Effect of temperature and amount of accelerator (E-10) 


on setting time. 
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THICKENING TIME IN HOURS 


FIG. 4. Thickening times of four different slurrys containing dif- 
ferent amounts of accelerator. Measurements were made on the 


Stanolind Thickening Time Tester. 


set for 87 hours at 175 F and 800 psi 
changed in volume only slightly. The 
change in volume was plus 0.12 per 
cent. This characteristic improves its 
ability to bond with casing and the 
formation. 


Fluid loss. Fluid loss is relatively 








TABLE 1. 





Viscosity (poises) after Time Indicated 








low, and ranges trom 30 to 60 ml in 
30 min on the standard filtrate test. The 
amount of fluid loss depends upon the 
amount of accelerator used. Because of 
this low fluid loss, maximum fillup is 
obtained for given volumes of slurry. 
Low fluid loss characteristics also 
mean that the slurry viscosity during 
the job will remain relatively constant 
and will minimize false setting. 


Drilling and perforating. In the 














API Temp. Grams E10 —-—-- - Thickening P 
schedule Depth oF per Liter Ohours %hour thour 2hours 3hours 4hours_ time-hours hardened form, this new cement can 
6 10,000 feet 144° 18 17 17 18 21 19 21 5:02 i i 
6 10,000 feet 144° 36 12 14 16 23 43 3:09 be drilled readily and perforated by 
7 12,000 feet 172° 6 16 18 20 23 23 76 4:05 conventional methods. Cuttings from 
7 12, 172° 18 20 9 - ; . , 
+ lle of ms - : ae ee this material do not adversely affect 
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Secondary recovery puts a premium on power use AJAX, you use the finest gas engines eve! 
dependability. You /ose when your pumps stop built in our three-quarter-century of continuous 
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NO SERVICE INTERRUPTIONS 


Summer’s numberless thunderstorms, winter’s gales and ice don’t stop AJ AX-and-gas 
Production continues, savings roll in, your operating picture is stabilized. 


NO BY-PASS WATER WASTE 
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AJAX IRON WORKS 


@®> OlL ENGINES, PRESSURE PUMPS, STEAM DRILLING ENGINES, INDUSTRIAL STE 


CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA.; R. B. MOORE 
SUPPLY CO., BOLIVAR, N.Y. « BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 


Builders of 
GAS AND 








THE PETROLEUM ENGINEER, December, 1955 To obtain more information on products advertised see page E-51 B.63 














FIG. 5. (Above) Results of perforating test specimen in which 51 
in., 17 lb casing was cemented inside 9% in., 40 Ib casing. A 4- 
inch bullet type gun was used. Hole in cement annulus varies from 


1% in. to 2 in. in diameter. 


FIG. 6. (Right) Minimum compressive strengths of the set cement is 
plotted against curing time for four different slurrys of varying 
thickening times. Note that greater strength is attained from those 
slurries containing the greater amount of accelerator which gives 


less thickening time. 


TABLE 2. Effect of mud contamina- 
tion on compressive strength of set 
cement prepared with 18 grams 
of accelerator per liter. 

“Per Cent Compressive Strength in Psi __ 

Mud After 72 hrs. at 100° F. 


Contami- Mud Mud Mud Mud Mud 
nation A B Cc D E 


0 2005 2005 2005 2005 2005 
5 13822 1550 1575 1265 £1490 
10 1030 975 955 950 1055 
15 555 612 875 710 875 

20 338 540 550 485 686 


Description of Muds Used in These 
Contamination Tests: 
Mud A. An oil-in-water emulsion, with a 
density of 9.6 Ib per gal and a Marsh funnel 
viscosity of 60 sec: Composition by weight: 
17% clay; 2% gel; 1.5% lime; 1.5% tiake 


caustic; 0.5% low filter loss material; 0.1% 
CMC; 5% weighting material; and 17% 
diesel oil. 


Mud B. Same as Mud A, with more water 
added to lower viscosity to 47 secs and den- 
sity to 9.0 lbs per gal. 

Mud C. Water base mud with a density of 
9.3 Ib per gal, viscosity of 202 sec on Marsh 
funnel. Composition ; 17.5% clay; 4.5% gel; 
0.5% quebracho; and 0.5% caustic. 

Mud D. Lime-base mud, having a density of 
9.4 lb per gal; Marsh funnel viscosity of 78 
sec. Composition: 5.0% gel; 0.5% que- 
bracho; 1.7% flake caustic; 5.2% weighting 
material; and 1.3% lime. 

Mud E. Water-in-oil emulsion composed of : 
57% water; 30% crude oil; 13% emulsifier. 


most drilling muds. In perforating, the 
danger of fracturing is lessened. In 
laboratory tests, this cement was per- 
forated at a compressive strength as 
low as 400 psi without fracturing or 
shattering. Fig. 5 illustrates the effect 
of bullet perforating on the material. 
For this test, 5/2-in. 17-lb casing was 
cemented inside 9%-in., 40-lb casing 
and the sample perforated with a 4-in. 
bullet gun. Three 2-in. bullets were 
fired in a 90-degree arc and approxi- 
mately 6 in. apart. As shown in Fig. 
5, the holes are clean in both pieces of 
casing, and the channel through the 
cement annulus measured from 1% 
to 2 in. in diameter. There were no 
fractures or communication between 
perforations. 

Effect of well fluids. This new ma- 
terial is not effected by fluids en- 
countered in wells. Crude oil has no 
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COMPRESSIVE STRENGTH IN PSI 


effect on the material. Prolonged emer- 
sion in brines, including sulfate and 
sulfide brines, causes neither disrup- 
tive deterioration nor substantial loss 
of strength. Under conditions where 
brine is allowed to circulate freely over 
the cement, there is some loss of 
strength on the surface of the cement 
up to a depth of 1/16 to % in. 


Compressive strength. Minimum 
compressive strength of this new ce- 
menting material increases with time, 
as shown on Fig. 6. This curve also 
shows the effect of the accelerator on 
compressive strength. The more ac- 
celerator used in a given slurry, the 
greater will be its compressive strength 
for any given length of curing time. 
In the curves shown in Fig. 6, compari- 
sons of compressive strength are plotted 
versus curing time. Samples used to 
plot each curve were based on a given 
thickening time for one temperature. 
This means that the curve for 6 hours 
thickening time was determined by the 
compressive strengths of samples taken 
from the same slurry which contained 
a given amount of accelerator to give a 
6 hr thickening time. At the end of 20 
hours curing time, the “6 hr thicken- 
ing time” sample had a minimum com- 
pressive strength of about 230 psi; the 
“4-hr thickening time” sample had a 
compressive strength of about 425 psi 
at the end of 20 hours curing time. The 
latter sample contained more accelera- 
tor. The values shown in Fig. 6 are 
minimum compressive strength values, 
and under most well conditions, the ac- 
tual compressive strength of the set 
cement will be higher. Compressive 
strengths up to 4000 psi have been at- 
tained. 


Field applications. In some 70 wells 
cemented at this writing, a variety of 
type jobs was performed. These in- 





: 
3456 8 0 
CURING TIME IN HOURS 


++ 


cluded: setting pipe on primary cement 
jobs; setting liners; plugging back for- 
mations that produced unwanted 
fluids; setting bottom hole plugs prior 
to remedial work and setting plugs for 
whipstock drilling. 

It is contemplated that this new 
material will have special application 
for problem cementing jobs. The cost 
of cementing with this new material 
will approach about twice that of a 
cementing job using portland-type ce- 
ment. However, in those cases where a 
good seal is difficult to obtain with a 
primary cement job, or where conven- 
tional squeeze cementing techniques do 
not give results, this material will find 
particular use. Because of its good 
bonding characteristics, and because it 
is capable of tolerating relatively high 
percentages of contamination, it has 
been especially useful in squeeze ce- 
menting to affect a seal-off where 
squeezing and re-squeezing by conven- 
tional methods failed. For the time be- 
ing, this new material will have limited 
distribution, primarily in the South 
Texas area and around Gainesville and 
Sherman, Texas. 

Continued development. Efforts to 
develop a new cementing material were 
started three years ago. After 112 years 
of extensive investigations and testing 
thousands of materials, the aluminous 
phosphate cement was discovered. 
Since that discovery, 18 months of con- 
tinued research were conducted to de- 
velop the new material to its present 
status as described above. By no means 
has research and development ceased 
on this new material. It is continuing 
in‘two directions: (1) broaden the tem- 
perature range to make it applicable to 
a larger number of wells and areas; and 
(2) increase the control of its setting 
time. kk * 
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GULF’S DUAL COMPLETION 
ACTIVITIES IN SOUTH LOUISIANA 


Cliff J. Rodgers 
Gulf Oil Corporation 





DurING the year 1955, Gulf as well 
as many other operators have made 
dual completions in some of the multi- 
ple pay-zone fields in South Louisiana. 
These dual completions were made in 
order to expedite the depletion of oil 
and gas within a reasonable period of 
time. 

Economics of duals. The average 
well cost for dual completions made 
in the first nine months of 1955 ranged 
from 8 per cent to 27 per cent more 
than that of a single zone completion. 
In other words, an additional expendi- 
ture of 8 per cent to 27 per cent more 
than the single zone well cost has re- 
sulted in production being obtained 
from two zones simultaneously. The 
production expense will be dependent 
on the reservoir’s ability to sustain pro- 
duction. In the case of these dually 
completed wells, most of the reservoirs 
were selected in accordance with res- 
ervoir engineering and geological stu- 
dies, and the production expense should 
not be materially increased. 

Mechanics of dual completions. The 
mechanics of dual completions are 
such that there are four basic arrange- 
ments whereby fluids from two zones 
are prevented from commingling and 
may be produced separately at the sur- 
face. These arrangements are illustrated 
by Fig. 1. (Although there are five dif- 
ferent sketches shown, the general clas- 
sification used places Fig. 1-(D) and 
(E) in one of the four basic arrange- 
ments). As will be noted from these 
sketches, separation of fluids from two 
producing zones is accomplished by 
use of one or more packers and one or 
more strings of tubing. These arrange- 
ments may be altered slightly or a com- 
bination of two or more of the basic 
arrangements made. Accessory equip- 
ment may be used with these basic ar- 
rangements to perform a variety of 
services, such as regulating the rate of 
flow, providing a safety shut-off, etc. 

The number of combinations of 
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these basic arrangements and accessory 
equipment that can be used is almost 
unlimited. In general, however, better 
operating performance is obtained 
from the simpler arrangements. 

Selection of the particular type of 
arrangement to be used is dictated by 
individual well conditions. It is most 
probable that in any one field more 
than one type of dual arrangement will 
be necessary in order to provide the 
most efficient operating practice. 

Remedial costs of dual completions 
are of such magnitude that all possi- 
ble means of keeping these costs at a 
minimum should be applied. For this 
reason, when applicable, accessory 
equipment that will permit wire line 
remedial operations should be included 
in dual settings. 
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Inherent advantages, new and improved equipment 
bring increased application of this completion method 


Sketches have been prepared of 
three tubing-packer-tubing head §ar- 


rangements recently made in South 
Louisiana. These are shown as Figs. 
2, 3 and 4. 

Sing:e packer—single tubing string. 
Fig. 2 is of an over-water dual setting 
made in 512 in. OD casing. Accessory 
equipment for performing wire line 
remedial operations is included in the 
tubing string. As shown in this sketch, 
a retainer type packer is set between 
the two perforated intervals and the 
tubing is open-ended. Two landing 
nipples and flow couplings are posi- 
tioned in the tubing above and below 
a retrievable flow valve mandrel, and 
these three items are included in order 
to perform limited remedial opera- 
tions to either producing zone. (Be- 



































(A) (B) 
FIG. 1. 


(CG) 























(0) (E) 


Different types of dual completions are: (A) single 


packer—single tubing string; (B) single packer—two tubing 
strings; (C) two packers—single tubing string (upper packer in- 
cludes cross-over fitting); (D) two packers—two tubing strings 
(parallel); and (E) two packers—two tubing strings (concentric). 
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elow SIMPLICITY: The flange has two full opening 
and tapered bores in which the strings are sus- 
yrder pended by threaded mandrels. This eliminates 
pera- mating and sealing two tubing hangers in a 
(Be- single, large bore. Each string can be sus- 
pended, temporarily sealed, and held down 
independently of the other assuring maxi- 
mum ease of installation with complete con- 
trol of well. 
FLEXIBILITY: Regular 2” API upset tubing can 
be run or pulled through the bores in the 
flange. 
METAL-to-METAL SEALS: Each mandrel is 
independently sealed by a metal seal ring in 
the groove at the junction of mandrel and 
| flange. This metal-to-metal sealing arrange- 
ment also acts as a hold-down. “O” Rings on 
the mandrel provide a temporary seal during 
completion and permit testing the seal after 
Christmas Tree is installed. Mandrels are 
grooved for hold-down locking screws, which 
are optional in the flange. 
: * Rector Dual-String Hanger Flanges are 
1 available in Nom 6 and Nom 8 sizes in any Off-Set Adapter Spool permits use of 
series. Mandrels are interchangeable. regular preventer —, with align- 
. : * oe sh eye ment directly over each individual bore 
= aun oper cog simplicity 0 sagas | while running and pulling tubing. After 
) dual-string suspension, plus the meta first string is run, Adapter Spool can be 
to-metal seal that never requires mainte- rotated to center directly over the other 
- nance or replacement, specify a Rector bore. 
mat Dual-String Hanger Flange in your dual 
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cause of space limitations, the lower 
perforations are shown immediately 
below the packer in the sketch. In the 
actual situation, these perforations are 
several hundred feet below the packer. 

Another sand is cased off, above the 
one now perforated but below the 
packer, that will be produced when the 
present lower zone is depleted. It is 
planned that this plug back and com- 
pletion will be made using wire line 
tools and without disturbing the tub- 
, ing setting). A landing nipple and flow 
coupling are placed near the surface 


but below all low temperature forma- 
tions to receive a storm choke. The 
tubing head is offset and the Christmas 
tree includes a dual bore master valve. 
Purpose of the offset tubing head and 
the dual bore master valve is to con- 
serve space (because of the limitations 
imposed by the over-water well guard), 
and to direct the fluid flow from both 
zones upward in case of a blowout. 
The mechanics of this arrangement, 
and also its peculiarities, can best be 
illustrated by a description of the de- 
tails of completing such a dual well. A 


hypothetical completion is described 
below: 

Total depth 11,024 ft, 542-in. casing 
10,778 ft, top of cement plug 10,070, 
perforations 9285 to 9288 and 10,054 
to 10,064, mud 12.0, vis 54. Ran wire 
line packer in hole and set at 9705, 
Made up and ran in 2%-in. OD EUE 
tubing string consisting of production 
string and sealing stem (6.07 ft), 15 
joints of tubing (463.83 ft), landing 
nipple and flow coupling (2.30 ft), | 
joint of tubing (31.00 ft), retrievable 
flow valve mandrel without dummy 























FIG. 2. Over-water dual setting made in 5'%-in. OD casing. 
Equipment performing wire line remedial work is included in the 


tubing string. 
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FIG. 3. Over-water dual setting through 5¥2-in. OD casing where 
both intervals produce through a 4 in. OD liner. 
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NEW EMSCO A-800 


(1000 H.P. RANGE) 





gives you packaged portability 


.eplus flexible power flow 


Maximum portability, power flexibility, and 
economical operation characterize Emsco’s new 
A-800 rig for medium-deep drilling. 

Transportation and rigging-up is simplified. 
The 3-engine A-800 consists of only 4 packages: 
drawworks and 3 sectionalized engine units. 
Each package is supported on a sturdy skid 
base and meets existing road width requirements. 

Power flexibility is achieved with a direct 
air-actuated friction clutch for compounding the 
No. | engine with the other two engines. This 
compounding clutch, operated from the driller’s 
console, permits separation of the No. | engine 
from the No. 2 and No. 3 engines during 
drilling cperations. 

A full pressure lubrication system assures 
proper lubrication of all working parts at all 
times...thus eliminating costly shut-downs to 
grease the rig. The drum is large —24” x 50”. 
A powerful full wrap self-energizing brake pro- 
vides smooth braking action. 


Get the details on this versatile, efficient 
Emsco A-800 rig. Call your CONTINENTAL 


representative. 
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EMSCO MANUFACTURING COMPANY 
Garland, Tex. LOS ANGELES, CALIF. Houston, Tex. 
General Scales Offices: Dallas, Texas 




















DUAL IN-LINE PUMP DRIVES. Dual pedestal pump drives, 
mounted in line, simplify slush pump manifolding. Pumps 
are independently controlled and may be driven simul- 
taneously at different speeds. 


FORWARD MOUNTED DRILLER’S CONSOLE. All operating valves 
and gauges are located in a console, forward mounted 
for an unobstructed view of floor and derrick operations. 
Mounted on roller tracks, the console assembly retracts 
within the drawworks skid to roadable width. It is not 
necessary to disconnect air or oil lines. 





Serving the Oil and Gas Industries 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: Dallas, Texas 
Representatives in all principal oil fields of the world 
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Dumping Couplings... 
What They Are And What They Will Do 


by Mel Woodward, District Manager 
Twin Dise Clutch Co., Tulsa, Okla. 


Simply stated, a dumping coupling 
is a fluid coupling with provisions for 
cooling the fluid and for exhausting 
all of the fluid from the coupling in 
order to give it a positive disconnect. 

It was required by the drilling in- 
dustry for oil field service. The basic 
need was for cushioning—cushion- 
ing to prevent snap-stretching of 
chains, to ease the engagement of 
clutches, to reduce the side loading 
on bearings, to inhibit torsional 
fatigue in shafting, and to extend 
engine life. 

Shock loads are reduced in a fluid 
coupling by dissipating them over a 
much greater period of time and with 
generally less than one-third the drive 
stress created by the engagement of a 
friction drive. High stresses which 
damage operating parts of a straight 


mechanical rig are the result of in- 
ertia. So, actually it is the inertia of 
the fluid within the coupling that 
provides a protective cushion that so 
greatly reduces damage to the rigs. 
This is proved by improved chain life 
—because clutches do not wear out 
or require frequent adjustments— 
because bearings and shafts do not 
fail even at depths far beyond those 
and 


because engine life has been substan- 


at which the rig is rated 





tially increased. 

Drilling men wrote the specifica- 
tions for the dumping coupling, and 
now over 400 units later, it is well to 
point out how these basic specifica- 
tions were met. The following is what 
was desired—and what was provided 
by the dumping coupling. 


i. Sim plicity —only two moving 


parts plus pump and fan. 2. Service. 
able—Filter, fan, pump and valve 
accessible from outside. 3. Inexpen. 
sively installed —Simply bolts to fy. 
wheel housing and connects driven 
shaft, permitting easy field installa. 
tion. 4. Com pact—distance from 
engine flywheel housing to output 
shaft is approximately same as that of 
conventional friction power take-off, 
5. Long life—Four years of atten. 
tion-free operation indicate excellent 
service life. 6. Easily operated and 
understood—operation by more than 
300 drilling crews indicates accept- 
ance by oil industry. 7. Not an addi- 
tional unit—disconnect feature en- 
ables it to replace clutch between 
engine and compound. 


If you are interested in more infor. 
mation—more proof—on how dumping 
couplings—Models 21 HUD-O and 27 
HUD-00—may be applied to your rigs, 
contact the Twin Disc District Office near- 
est you ... Tulsa: Enterprise Building, 
Sixth and Boston, Gibson 7-1578. Dallas: 
1511 Turtle Creek Boulevard, Riverside 
3014. Los Angeles: 2950 Leonis Boulevard, 
Logan 8-3309. Twin Disc Clutch Company, 


Racine, Wisconsin. 
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RPM 
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Fig. 1—Engine compound speeds. Fig. 2—Engine speeds. Fig. 3—Engine rpm vs. fluid coupling out- 
put rpm. 
Curves are from actual rig with couplings and This figure illustrates another performance The clutches were dropped in at zero seconds, 


from comparable rig with mechanical drive. 
Both were identically powered, working under 
equal conditions. Rig with fluid couplings accel- 
erated load more rapidly than the other—this 
occurred between 300 and 600 rpm—above 600 
rpm rate is approximately equal in both rigs. 
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bonus. The engine is pulled down 100 rpm in 
only %4 second on mechanical drive, which is 
not only tough on the engine, but other shock 
loads are transmitted directly to the engine in 
the straight mechanical drive. The fluid coupling 
protects the engine against all of these. 


whereas the throttles were not opened until 
almost a second later. This caused a drop in 
compound speed to below 100 rpm, but created 
only a small drop in engine rpm. Yet as Fig. 1 
shows, the compound came up to speed more 
quickly than on the straight mechanical drive. 
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FIG. 4. Two string dual setting made in 
9%-in. OD casing. A dual bore hook 
wall packer was set above the upper per- 
forated interval and a retainer type 
packer set between the two perforated 
intervals. 


(4.78 ft), 1 joint of tubing (30.59 ft), 
landing nipple and flow coupling 
(2.31 ft), 184 joints of tubing (5,- 
685.31 ft), landing nipple and flow 
coupling (2.28 ft), 111 joints of tub- 
ing (3,429.07 ft), tubing space nipple 
(6.94 ft), and tubing slick joint and 
hanger (30.55 ft). Set tubing. Removed 
blowout preventors. Put on Christmas 
tree. Reverse circulated, displaced mud 
with bay water. Wells did not flow. 
Swabbed tubing. Initiated flow through 
tubing. Closed tubing well valve and 
flowed through tubing-casing annulus. 
Closed casing well valve. Set dummy 
in mandrel. Opened both wells. Tub- 
ing well flowing with 825 psi against 
a 10/64-in. choke. Casing well flowing 
with 970 psi against a 10/64-in. choke. 

A setting similar to the one shown in 
Fig. 2 has been designed whereby 
remedial operations, such as squeeze 
cementing, reperforating, etc., can be 
performed on the upper zone without 
completely removing the tubing and 
without damaging the lower zone. In 
this proposed arrangement, the tubing 
does not extend through but is latched 
and sealed in the upper section of the 
retainer packer. Below the bottom of 
the tubing and in the bore of the packer 
is a seat for a bridging plug that 
may be run through the tubing and set 
with a wire line. After this plug is set, 
the tubing is raised to a height suff- 
icient to clear that portion of the well 
casing that will be involved in the 
remedial operations. The remedial 
work can be performed using wire line 
completion techniques. Gravel or sand 
may be placed on top or the retainer 
packer as a precautionary measure if 
desired. After the completion of the 
remedial operations, the tubing is 
lowered and latched back into the 
packer. The bridging plug is fished out 
with wire line tools and both wells re- 
stored to production. 

Single packer — single tubing string 
in liner. Fig. 3 is of another over-water 
dual setting through 512-in. OD cas- 
ing. In this case, however, both inter- 
vals are producing through a 4-in. OD 
liner. This completion was a result of 
reservoir engineering and geological 
studies made of this particular field 
after development drilling had pro- 
vided additional information. The well 
was originally completed as a single 
zone producer through 5%%-in. OD 
casing, and produced in this manner 
for a number of years. The well was 
then deepened so as to penetrate and 
make possible a second completion in 
a lower sand. This work consisted pri- 
marily of squeezing off the perforation 
in the 5%2-in. OD casing, drilling ap- 
proximately 450 ft. of 456-in. OD hole, 
cementing a 4-in. OD liner and dually 
completing in the liner. The packer ar- 
rangement in the 4-in. OD liner is quite 
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FIG. 5. Tapered couplings on one of two 
strings of coupled tubing have eliminated 
the running-in string from hanging up on 
the string already in the well. 


novel in that it employs a seating nipple 
for the sealing elements. The position 
ing of the seating nipple is done when 
the liner is being made up and run in. 
The sealing elements are run in later on 
the tubing string. Use of such a packe! 
arrangement was occasioned by the un 
availability of adequate small hook 
wall packers. 

As shown in Fig. 3, the tubing is set 
open-ended through the production 
packer. A landing nipple and flow 
coupling are positioned above the 
packer (and above the top of the liner) 
and may be used for seating inside tub 
ing devices, such as plugs, stops, etc. A 
circulating sleeve is positioned above 
the landing nipple and flow coupling 
Near the surface but below all low 
temperature zones another landing nip 
ple and flow coupling are included in 
the tubing string so as to receive a 
storm choke. The tubing head is offset 
in order to conserve space and to direct 
fluid flow upward in case of damage to 
the head. 

Mechanics of this tubing setting are 
further illustrated in the detailed de 
scription of the complete operations 
shown below: 

Total depth 8670 ft, 542-in. OD cas 
ing, 8190 ft, 4-in. liner 8666 ft, line! 
packer 8050 ft, top of cement plug 
8634, perforations 8594 to 8605 and 
8168 to 8176 ft, mud 10.3 lb per gal 
vis 55. Made up and ran in 2%-in 
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OD tubing string consisting of produc- 
tion packer and landing sub-assembly 
(5.04 ft), 9 joints of flush joint tubing 
(275.05 ft), 1 joint of EUE tubing 
30.65 ft), landing nipple and flow 
coupling (2.21 ft), 1 joint EUE tubing 
(31.60 ft), circulating sleeve (2.20 ft), 
175 joints of EVE tubing (5,438.55 ft), 
landing nipple and flow coupling (2.60 
ft), 79 joints EUE tubing (2,456.56 
ft), EUE space joint (16.30 ft), and 
EUE tubing slick joint and hanger 
(31.17 ft). Set packer at 8303. Re- 
moved blowout preventors. Put on 
Christmas tree. Opened circulating 
sleeve. Reverse circulated, displaced 
mud with bay water. Both wells failed 


to flow. Closed circulating sleeve. 
Swabbed tubing. Initiated flow from 
lower zone. Flowed lower zone, cleaned 
tubing of wash water. Closed well in. 
Opened circulating sleeve. Flowed 
through annulus and flowed out wash 
water. Closed well in. Closed circulat- 
ing sleeve. Opened and flowed both 
wells. Tubing well flowing through 4% - 
in. choke with 1175 psi, casing well 
flowing through 10/64-in. choke with 
740 psi. 

Two packers — two tubing strings. 
Fig. 4 is a sketch of a two-string dual 
setting made in 95% -in OD casing. With 
the exception of the tubing head, this 
same — could be used in 
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7-in. OD casing or even smiailer size 
casing if the tubing sizes were cop. 
respondingly reduced. As shown jp 
Fig. 4, a retainer type packer was get 
between the two perforated intervals. 
A dual bore hook wall packer was set 
above the upper perforated interval. 
One tubing string extends from the 
lower packer through the upper packer 
to the surface. The other tubing string 
extends from the upper packer to the 
surface. 

Accessory equipment consisting of 
landing nipples and flow couplings 
and circulating sleeves were included 
in each tubing string for limited wire 
line remedial operations. (Due to 
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space limitations, the lower perfora- 
tions are shown immediately below the 
lower packer in the sketch. In the ac- 
tual case, these perforations are some 
distance below this packer. 

A probable productive sand is cased 
off below the packer but above the 
lower perforations. It is planned that 
when the lower interval becomes de- 
pleted it be plugged off and a comple- 
tion be made in the presently cased 
off sand using wire line tools). Wire 
line remedial operations to the upper 
perforated interval will consist pri- 
marily of washing out sand. The Christ- 
mas tree is made up of two stalks of 
valves, one for each zone. In this case, 
the tubing head top was of sufficient 
circumferential area that two full bore 
outlets could be made in it. 

This type of setting, while not new to 
the industry, is relatively new to areas 
that produce from _ unconsolidated 
sands. There is a very definite danger 
that encroaching sand will cause the 
tubing strings and the upper packer to 
become stuck. At present, there are no 
time tested, proved means of prevent- 
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ing sand encroachment through the up- 
per perforations and into the well bore 
without restricting the casing I.D. at 
this point; i.e., gravel packing and 
setting inside strainer. Therefore, the 
selection of reservoirs wherein this type 
of setting is to be used should be done 
very cautiously, fully cognizant of the 
difficulties that could arise from sand 
troubles. It would be very difficult, and 
in some cases might prove impossible, 
to retrieve the upper packer and the 
two tubing strings if they were to be- 
come “sanded up.” 

Use of tapered couplings. It was 
found that, although there is adequate 
clearance between two strings of 2%%- 
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in. OD EUE coupled tubing inside 
95%-in. OD casing, when these strings 
were run in individually, the running- 
in string would hang on the couplings 
of the string in place. This was 
remedied by using one string of flush 
joint tubing and one string of coupled 
tubing. Tapered couplings on one of 
two strings of coupled tubing have also 
been used to prevent the couplings from 
hanging. The coupling is tapered as 
shown in Fig. 5. The tapering of the 
coupling has been done in the field 
and the taper is approximately 45 deg. 

Advantage of two-string dual. The 
two-string dual setting has the decided 
advantage over the other possible dual 


Internal Cutter to its running-in position and 
thereafter it may be either raised or lowered for 
additional cuts 
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setting in that each producing zone js 
provided a tubing flow course. This al- 
lows wire line operations to be per. 
formed on each zone and also q 
selected fluid remains in the tubing. 
casing annulus above the upper packer, 
The mechanics of this setting can best 
be illustrated by a detailed description 
of the well completion operations as 
shown below: 

Total Depth 11,606 ft, 9%-in. OD 
casing 10,490 ft, top of cement plug 
8660 ft, perforations 8206 to 8216 
and 8630 to 8640 ft, mud 10.3 Ib per 
gal, vis. 45. Set retainer packer with 
wire line at 8497. Made up and ran in 
2¥%-in. OD EUE tubing string for 
lower zone consisting of production 
tube and seal nipples (9.27 ft), space 
nipple (4.19 ft), 11 joints of tubing 
(341.49 ft), 9%-in. x 2%-in. x 2%-in. 
OD dual bore packer (3.69 ft), 1 joint 
of tubing (28.88 ft), landing nipple 
and flow coupling (2.20 ft), 1 joint of 
tubing (30.05 ft), circulating sleeve 
(2.35 ft), 1 joint of tubing (28.34 ft), 
landing nipple and flow coupling (2.19 
ft), 192 joints of tubing (5,448.75 ft), 
landing nipple and flow coupling (2.27 
ft), 90 joints of tubing (2,559.52 ft), 
space nipples (24.85 ft), and hanger 
landing nipple (0.66 ft). Set seal nip- 
ples in lower packer. Made up and ran 
in second 2%-in. OD EUE tubing 
string (coupling tapered approximately 
45 deg) for upper zone consisting of 
production tube and seal nipples (4.13 
ft), 2 joints of tubing (56.86 ft), land- 
ing nipple and flow coupling (2.23 ft), 

1 joint of tubing (30.65 ft), circulat- - I 
ing sleeve (2.32 ft), 1 joint of tubing 
(29.86 ft), landing nipple and flow 
coupling (2.21 ft), 174 joints of tub- 
ing (5,399.29 ft), landing nipple and 
flow coupling (2.60 ft), 78 joints of 
tubing (2,453.08 ft), space nipples 
(28.37 ft), and hanger landing nipple 
(0.66 ft). Set dual bore packer at 8146. 
Spaced and set tubing strings. Re- 
moved blowout preventors. Put on 
Christmas tree. Opened circulating 
sleeve of lower zone well, displaced 
mud in tubing with bay water. Closed 
circulating sleeve. Opened well, failed 
to flow. Opened circulating sleeve of 
upper zone well, displaced mud in tub- 
ing with bay water. Closed circulating 
sleeve. Opened well, failed to flow. 
Swabbed lower zone well to initiate 
flow. Well started flowing, cleaned up, 








and pressure stabilized at 1730 psi 
against a 7/64-in. choke. Swabbed 
upper zone well to 1500 ft. Well 


started flowing, cleaned up, and pres- 
sure stabilized at 1240 psi against a : 
10/64-in. choke. 
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WIRE LINE 
FORMATION TESTER 


Run in South Louisiana Deep Well 


‘Pin point’’ samples from open hole. Sur- 
face record shows: 


e Pressure build-up 
e Static formation pressure 


e Hydrostatic head of mud column 


A new and novel wire line formation testing device de- 
veloped by Schlumberger Well Surveying Corporation, Hous- 
ton, Texas, was run recently in a deep well in South Louisiana 
to provide data in making a successful completion. By ac- 
curately locating the most productive section, a 6 ft interval 
was perforated. Results: production test recovered 224 bbl 
of 34.6 API gravity oil per day. A surface record of this test 
made below 11,000 ft showed that the static formation pres- 
sure was 5000 psi, the hydrostatic head due to the mud 
column was 7200 psi, and that it took 37 sec to fill a one-gal- 
lon sample chamber. Pressure at which the sample was taken 
during this time was 4600 psi. Recovered in the sample cham- 
ber were 1500 cubic centimeters of oil, 3.9 cu ft of gas, 2000 
cc of mud filtrate and 50 cc of sand. Gas-oil ratio of the sam- 
ple was 414:1. The point at which this sample was taken was 
accurately determined by means of self potential log run 
simultaneously with the formation tester. A film record of this 
test is shown in Fig. 1. 

This example briefly described above is but one of many 
South Louisiana wells in which this new wire line formation 
tester has been run. It has been most successful in firm to 
hard sands, and so far has chalked up an 80 per cent success 
ratio. 

The amount of fluid recovered is relatively small and must 
come from the formation near the well bore. On many tests, 
uncontaminated fluid (or gas) was recovered. On others, the 
sample was contaminated with mud filtrate. In those cases 
where only oil and/or gas, or salt water was recovered, ex- 
perience has shown that the tests were completely reliable. 
However, conclusions drawn from samples containing some 
mud filtrate may or may not be positive. Little or no fluid 
was recovered on some tests. Experience to date indicates 
that many of these must be considered reliable because sub- 
sequent productitn attempts confirm that the formation per- 
meability was low. 

How it works. Fig. 2 is a schematic drawing of the wire 
line formation tester. It is run in the well on the logging 
cable and the same surface unit is used as employed in mak- 
ing various type logs. 

Length of the formation tester is 16 ft and is designed to 
be used in holes whose diameters are not smaller than 7% 
in. or not larger than 12 in. Limitations on hole size are gov- 
erned by the pliable pad which forms a seal against the 
wall of the open hole. Principle of this pad in isolating or “pin 
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of sample: 414/1 


50 cc 


Production Test: 
rated 6 ft. 
formation. 
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FIG. 1. Film record made of wire line formation test. Record at 


left indicates mechanical action of tester. At right is graphic 


record of test. 
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FIG. 2. Schematic diagram of wire line formation tester showing seal pad element, controls and sample chamber. 


pointing” a very small area is the basis 
of the formation tester. This sealing ele- 
ment is attached to the sample chamber 
and control mechanism. Size of the tool 
is 4 in. OD; maximum diameter of the 
sealing element in its collapsed posi- 
tion is 6 in. As shown in Fig. 2, the pli- 
able sealing pad is forced against the 
wall of the hole hydraulically, and held 
in position by a back-up shoe. Hydro- 
static pressure within the well bore acts 
to help hold the pad in position. Setting 
the pad in position against the well 





bore at the desired depth is accom- 
plished by electric controls on the sur- 
face. This forms a tight seal between 
the mud column and the formation. 
Two bullets are fired through the pad 
into the formation. Through these per- 
forations and connecting tubes flow the 
formation fluids into a one-gallon res- 
ervoir in the tool. 

As the tester is lowered into the hole 
and throughout the operation, electri- 
cal circuits permit a complete record- 
ing on film at the surface of an S.P. 
















The same barge after being rebuilt AFTER s 
and restored to its original condition by 
Levingston. Another example of Levingston’s 
specialized skill in constructing and repairing 
marine drilling equipment ....in rapid time. 


THE PETROLEUM ENGINEER, December, 1955 


a 


curve and the progress of the test. Me 
chanical operations of the tool, such 
as valve action and firing the bullets 
are shown on one side of the record 
Test data are indicated on the other side 
of the film. 

As formation fluids enter the too 
reservoir, the recording device notes 
the pressure build-up; the total amount 
of build-up and the time required to 
obtain it. Also indicated is the hydro 
static head pressure of the mud 
column. 


« BEFORE—This is the appearance of a 
drilling barge which was severely damaged 
by fire when the well it was drilling in South 
Louisiana blew out and caught fire. 
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FIG. 3. Seal pad element and back-up 
shoe in expanded position. Coil springs 
return elements to collapsed position. 


When the recorder indicates that the 
fluid reservoir is full, the pressure re- 
cording will indicate the formation 
shut-in pressure. At this point, the 
reservoir is closed and the fluid sample 
sealed in at the maximum pressure at- 
tained. The tool is then returned to the 
retracted position and brought to the 
surface where the sample is removed 
for detailed analysis. 

Operation in the field. Fig. 3 and 4 
illustrate details of the wire line forma- 
tion tester. In Fig. 4, the seal pad is in its 
collapsed position. The 4-in. OD sec- 
tion at left in Fig. 4 contains the one- 
gallon sampling chamber, which is con- 
nected to the bottom of the seal unit. 
By referring to Fig. 1, the progress of 
an actual test can be described. 

This is an actual log of a well in 
South Louisiana where a formation 
test was made below 11,000 ft. The 
curve on the left (A) records the me- 
chanical action of the tester, while the 
curve on the right (B) records the 
test data. At the top of Fig. 1 is the 
S.P. curve recorded to properly posi- 
tion the tester at the desired depth. 

Next step (C) is the operation of the 
pad-expanding mechanism which sets 
the back-up shoe and seal pad firmly 
against the formation. The tool is then 
ready for the test. 
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FIG. 4. One gallon sample 
reservoir is located in 4-in. 
OD tool at left which is at- 
tached to lower end of seal 
pad unit shown in collapsed 
position at right, below. 
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FIG. 5. Gases from fluid sample chamber at 
left are separated in a midget separator 
(center), and measured by positive displace. 
ment meter at right, above. 


Sample shot (D) is fired, sending 
two perforating bullets through the 
face of the pad and into the formation 
to be tested. As the formation fluids 
flow through these perforations in the 
reservoir chamber, the flow line pres- 
sure curve on the right builds up to 
4600 psi. After 37 seconds, the pres- 
sure rises to 5000 psi (E) and holds at 
this value, indicating that the chamber 
is full. This highest pressure is the shut- 
in formation pressure. The test is now 
completed and the tool ready for re- 
lease. 

The seal shot (F) is fired, closing 
and sealing the sample chamber. The 
retracting mechanism releases the pres- 
sure against the seal pad and, with the 
aid of return springs restores the 
tester to its collapsed position. 

Since the seal pad usually sticks to 
the wall of the hole, a “get-away” shot 
(G) is fired, admitting mud to the 
outside face of the seal pad. This equal- 
ization of pressure on both sides of the 
pad, together with the shock of the 
shot, breaks the pad loose from the 
wall of the hole. 

With the sample sealed in the cham- 
ber, the sample pressure recorder is 
then opened through the perforated 
pad to the hydrostatic pressure of the 
mud column. Thus, the increase of 
pressure to hydrostatic pressure on the 
test data curve opposite (G) confirms 
that the pad is free. The tester is pulled 
from the hole and the sample in the 
chamber is measured. The sample 
chamber is first connected to a small 
separator where gases are taken off 
and measured by a positive displace- 
ment meter (Fig. 5). The liquid sample 
is then analyzed. Results of this test 
and production data are shown in the 
insert on Fig. 1. kes 
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In South Louisiana... 


New High Weight Mud Saves Rig Time 





CMC-bentonite system features faster mixing, sta- 
bility at high temperatures, less cost than lime 
muds and offers better completion characteristics 


SoME unusual problems arising in | EXCLUSIVE | 

















Der at drilling deep, high-pressure wells in 
Irator South Louisiana have brought about a 
lace. new type of mud system that in spe- 
cialized cases offers numerous advan- J. H. McLaurin and Frank Ford, Jr 
tages over the popular high pH red- ais cist 
nding lime muds used. For the same volume, 
Y the newer CMC- bentonite muds are 
wii less expensive, can be mixed in less ye : 
Fluids time because they require less ingre- High weight muds are essential in drilling the deeper wells in South 
: the dients, and do not tend to solidify Louisiana. Shown above is a typical high pH red lime mud popular 
. under high temperatures. High weights in the ‘‘Cajun Country.” 
ers can be maintained for deep drilling, 
ples and in several cases of emergency 
—_ where large volumes of heavy muds 
ds at were needed quickly the new CMC- 
mber bentonite system could be mixed up 
shut- considerably faster than the red lime 
— muds of comparable weight. These new 
> high weight muds can be converted to 
, lime systems easily, have low water 
sing loss, have good suspending qualities at 
The low viscosities and since they contain 
pres- very small amounts of clays and caus- 
1 the tic, and no lime, are a better comple- 
the tion or “packer mud” than conven- 
tional lime muds. 
Ss to Primary ingredients are bentonite, 
shot sodium carboxymethylcellulose 
the (CMC), and a very small amount of 
qual- caustic. Mud weights from 11.0 per 
f the gal to 19.0 lb per gallon can be mixed 
the rapidly. 
the During the last several years the 
trend toward deeper and deeper drilling 
am- in the search for oil and gas reserves 
I 1s has been greatly accelerated. This has 
ated been particularly true in the Gulf Coast 
| — fields of Southern Louisiana. 
> 0 
| the TABLE 1 
irms Suggested amounts of mud mate- 
led rials to use in one barrel of fresh water 
the for various weight muds. 
nple Wt. Mud Caustic Soda Driscose Bentonite 
nell (Ib/gal) (Ib) (Ib) (Ib) 
11.0 0.4 2.0 11.0 
. nt ny 
ace- 14.0 0.4 2.0 8.0 
nple ny re 
test 17.0 0.4 2.0 5.0 
18.0 0.4 2.0 4.0 
the 19.0 0.4 2.0 4.0 
k * 
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FIG. 1. Resistance of high pH red lime muds to viscosity increases 
by adding dry Wyoming bentonite is illustrated above. This re- 
sistance to viscosity increases by low gravity solids can be a dis- 
advantage when large volumes of new mud must be made. 


These deep drilling activities have 
been accentuated by the operations of 
oil companies in offshore areas. This 
trend has brought with it many diffi- 
cult problems, as well as sharp in- 
creases in drilling and completion 
costs. 

Mud problems have increased as 
deeper horizons have been penetrated. 
Although many new products and 
techniques have been developed to 
solve these problems, many still remain 
partially or wholly unsolved. Research 
is constantly being carried on toward 
developing new products and methods 
to alleviate difficulties in drilling fluid 
control and lowering mud costs. To- 
day, in planning Gulf Coast deep drill- 
ing operations, the mud program and 
its costs are major factors to be con- 
sidered by the operator. 

Mud problems severe. The fact that 
formation pressures have increased 
with deeper drilling has been the item 
contributing most toward the difficulty 
of mud problems and the increase in 
costs. These higher pressures have 
made necessary the use of higher den- 
sity drilling fluids. Mud of 16 to 19 
Ib per gallon is now quite common 
along the Gulf Coast. With higher 
density muds has come the problem 
of lost circulation, which has proved 
to be extremely difficult and costly. 

When high density muds are lost, 
it often is necessary to mix hundreds, 
and sometimes even thousands, of bar- 
rels of new mud. High temperature 
setting of lime muds, blowouts, and 
the desire by operators for better com- 
pletion muds also have made it neces- 
sary on occasions to make up large 
~volumes-of new. mud—This, of-course, 
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is very costly. In addition, the rig time 
necessary to mix these materials is be- 
coming increasingly valuable, due to 
the tremendous capital investment in 
deep test drilling rigs and equipment 
normally used along the Gulf Coast 
today. 

Red lime muds. During the last 10 
years, the so-called high pH red-lime 
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muds have come into general use jp 
the coastal areas of Louisiana. This 
type mud usually contains approxi- 
mately 2 lb of quebracho, 3 lb of caus- 
tic soda, 4 lb or more of lime per bar- 
rel of mud and pregelatinized starch 
for water loss control. Principal ad. 
vantages of this fluid are its high re- 
sistance to contamination and its abil- 
ity to tolerate a very high percentage 
of low gravity solids. This latter ad- 
vantage was effectively shown by Van 
Dyke and Hermes! in their work with 
dry clays in various chemical envirop- 
ments. Their data (Fig. 1) show that 
approximately 6.5 per cent by weight 
dry Wyoming bentonite must be added 
to distilled water to obtain a viscosity 
of 40 cps., whereas 18.5 per cent by 
weight dry bentonite must be added 
to the high pH chemical environment 
to obtain the same viscosity. 

However, this resistance to increases 
in viscosity caused by low gravity 
solids becomes a disadvantage when 
large volumes of new mud must be 
made up. 

In 1953, a make-up mud consisting 
of % Ib of caustic, 2 lb of carboxy- 
methylcellulose, 4 Ib of bentonite per 
barrel of make-up water and enough 
barite to increase mud density to 19 
lb per gallon was used. This mud 
proved successful and since then has 
been used, with certain variations, on 
several occasions. 

This type mud offers a number of 
advantages over other type muds when 
it is necessary to build large volumes 
of high weight muds. Some of these 
are: 

(1) Can be mixed much faster than 
red-lime muds because less mate- 
rial is needed. This saves costly 
rig time. 

(2) Is not seriously affected by high 
temperature. 

(3) Has very good suspending quali- 
ties with low viscosity and gel 
strength. 

Should it become necessary, be- 
cause of salt contamination from 
salt water flows, this mud may be 
readily converted to a lime mud 
by adding caustic soda, que- 
bracho and lime. May be mixed 
with lime mud with no serious 
effects. 
(5) Has a low water loss. 
(6) Is more economical than 
muds. 
Since this mud contains very 
small amounts of clays and caus- 
tic and does not contain lime, it 
is better completion or “packer 
mud” than the conventional lime 
muds. 


iS 


lime 


(7 


— 


Muds of this type are made by add- 
ing caustic soda, bentonite, CMC, and 
barite to water in that order. 

It might be necessary to vary these 
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ymounts slightly depending upon the 
make-up water used. 

Uses of new mud. In 1953 a well 
drilling near the townsite of Houma, 
Louisiana, encountered an extremely 
high pressure gas distillate sand and, 
when the well head controls failed, 
blew out of control. As preparations 
were made to kill the well, steel mud 
tanks were set up near the blowout. 
Approximately 1100 bbl of 18.0 lb per 
gallon mud were mixed using the CMC- 
bentonite base. This mud remained in 
the steel tanks several weeks before it 
was used. With only minimum agita- 
tion and attention, it was in excellent 
condition when it was put in use. 

In 1954 in the same field, a produc- 
ing well that was flowing at 9800 psi 
developed a hole in the tubing and 
casing strings. For several weeks the 
well threatened to get out of control. 
In an effort to reduce the pressure and 
kill the well, an estimated 7000 to 
8000 bbl of 18.0 to 19.0 lb per gal- 
lon mud were made up and pumped 
into the well. All of this mud was 
made up using the CMC-bentonite 
base. Although most of it was made 
up and stored in earthen pits for long 
periods of time, it was always in per- 
fect condition when ready for use. It 
was felt by all concerned that the use 
of this type mud resulted in consider- 
able savings in rig time, labor and mud 
materials. 

As a completion mud. In general, 
high pH lime muds have proved un- 
satisfactory as completion fluids. With 
high temperature and sufficient time, 
lime muds tend to solidify. Quite often, 
when a producing well must be re- 
worked, it is necessary to wash over 
the string of tubing because of the 
plastic condition of the lime mud. 
Many operators are now making up 
new completion muds. The CMC-ben- 
tonite mud, because of its stability and 
ease of mixing, has been used success- 
fully on a number of South Louisiana 
wells. 

This type mud has also been useful 
where difficulty was experienced in 
running perforating or logging tools 
in deep wells. Very often wire line 
tools cannot be run to bottom in deep 
wells because of the tendency of high 
pH lime muds to solidify. Spotting a 
column of CMC-bentonite mud in the 
bottom of the hole has made it possible 
to run the tools to bottom. 

An outstanding example of this ap- 
plication was made on a deep well in 
the Bayou Gauche field of St, Charles 
Parish, Louisiana. This well was bot- 
tomed at 14,120 ft, with 7-in. casing 
set at 12,102 ft, 5% in. liner at 13,- 
193 ft and a 31%4-in. liner from 13,078 
ft to 14,120 ft. This 314-in. liner had 


‘an inside diameter of only 2.922 in. 


and special logging and perforating 


tools were required. 

A high pH lime mud weighing 18.8 
lb per gallon at total depth was used. 
After setting the 314-in. liner, two at- 
tempts were made to run a gamma ray 
logging tool to bottom, but it would 
not go below 100 ft of the top of the 
liner. At this point, 20 bbl of CMC- 
bentonite mud weighing 18.8 lb per 
gallon were made up and spotted in the 
bottom of the hole. The gamma ray 
logging tool was then run to bottom. 
However, the tool failed to work and 
was pulled from the hole. Another gun 
was secured and run to the bottom of 
the liner after an elapsed time of 30 
hours. Following this, seven successful 





trips with perforating guns were made 
to bottom. During all this time, the 
mud on bottom was not circulated. 
Operators were convinced that they 
were only able to log and perforate 
this well because of the stability of the 
CMC-bentonite mud. 

Because of the advantages listed 
above, this type mud offers consider- 
able savings where applicable. These 
savings are not in mud materials alone 
but also in costly rig time which, in 
South Louisiana, can be very valuable. 


Reference 


1. “Chemicals Used in Red-Lime Muds,”’ Sey 
tember, 1950, O. W. Van Dyke and L. M 
Hermes, Jr. 
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RECORDS 
CONTINUOUS 
INSPECTION 
OF MUD 
PROGRAM 





Continuous evaluation of the planned mud program 
by the driller is made possible by: 1., Instantaneous 
recording of mud pit level variations (as little as 2 or 3 
tenths of one per cent in the entire mud system); and, 
2, Pit-O-Graf is placed directly in front of the driller 


for easy observation. 


Pit-O-Graf’s continuous record helps prevent unneces- 
sary losses of the drilling fluid. Gas or salt water incur- 
sions can be detected as much as an hour and a half to 
two hours before reaching the surface, giving the crew 
ample time to close the rams and prevent blowouts. 
Other information such as jetting mud to and from 
reserve pit, volume displaced thereby, and whether 
hole is kept full while coming out of the hole is also 


recorded by Pit-O-Graf. 








To obtain more information on products advertised see page E-51 


WARREN AUTOMATIC TOOL CO. 


Manufacturers of Mud-O-Graf and Rig Runner. 


Houston Odessa Lake Charles New Iberia Harvey 
CApitol 4-251) 6-5861  HEmlock 6-2265 2-7131 Fillmore 1-372) 
Hobbs, N. M. Layfayette 
3-8218 5-5313 


Export Representative: International Oil Equipment Co. 
30 Rockefeller Plaza, New York City 
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~K Reprinted from Baroid 
Weighting Material 
Handbook published 
in 1930: “...Our Engi- 
neers will be pleased 
to assist you at any 
time with any of your 
drilling fluid problems. 
For service, informa- 
tion or material, call 
FAber 0768 at any 
time of the day or 
night...” 





SERVICE IS 
THE RULE 






TWPEUCAIAIELS 


N9954 
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Since the beginning of the drilling 
mud industry Baroid Field Engineering 
has set the industry service pattern. 
Baroid established this 
standard of service before 1930 — 


Another Baroid “First”. 


Standardize on Baroid and Baroid Service 


BAROID DIVISION ° NATIONAL LEAD CO. 
Main Office: P. O. Box 1675, Houston 1, Texas 
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Part 5 


Elements of Water Injection 


Unitization 


P 538 





What it is, how to go about it, allocation of production, 


role of royalty owner and legal advantages explained 


J. Randolph Buck 


Consultant, Dallas, Texas 


Any oil field owned in fee and op- 
erated in its entirety by a single in- 
terest is, in effect, already unitized. 
There is no conflict of views, no ques- 
tion of equities or correlative rights. 
The field can be developed and pro- 
duced to yield its maximum ultimate 
recovery without regard to lease line 
restrictions. This ideal situation is by 
far the exceptional case. Unitization is 
the bringing of diverse interests to- 
gether in thought and action for the 
purpose of achieving the maximum ul- 
timate recovery which could be real- 
ized if a single interest prevailed. 
Unitization is not now the dread 
word it was say 10 years ago. Mam- 
moth projects that have been unitized 
in recent years have indirectly served 
well in educating producers, landown- 
ers, and the public that the benefits are 
real and that fair and reasonable agree- 
ments can be reached even among very 
large numbers of interested persons. 
Many of the earlier fears such as dou- 
ble taxation and prosecution under the 
anti-trust laws have been largely dis- 
pelled. 
Cooperative vs Unitized Projects 
There is little necessity for a techni- 
cally fine waterflood prospect to be 
neglected for the reason that property 
lines do not coincide with require- 
ments specified by a plan engineered 
for the most efficient recovery of oil. 
Cooperative and unitized operations 
provide the means whereby producers 
and royalty owners can all benefit de- 
spite the man-made boundaries. A co- 
operative project reaches an agreement 
between operators as to the most effec- 
tive production practices to be fol- 
lowed, yet each operator retains his 
separate ownership of the produced 
oil. Royalty participation is usually not 


mandatory since cross-boundary fluid 
migration is avoided. A unit project on 
the other hand is the more effective of 
the two since the man-made boun- 
daries are torn down and the pool de- 
veloped in accordance with reservoir 
and structural conditions only. Unit- 
ization is the more difficult to achieve; 
nevertheless, the effort can be very re- 
warding. Both working and royalty in- 
terests participate. Normally, the op- 
erator holding the predominant in- 
terest in a field assumes the initiative 
in bringing unitization into being. His 
overtures should be welcomed by the 
others. In the event of his inactivity 
along these lines, there should be no 
reluctance on the part of lesser in- 
terests to stimulate group action. 


Procedure 


The usual course of events in unitiz- 
ing is as follows. The operators ar- 
range a meeting for the formation of 
an Operators Committee which is 
charged with the responsibility for 
studying, analyzing, and presenting the 
problem. An Engineering Subcommit- 
tee is created to carry out the engineer- 
ing study and make recommendations. 
A Legal Subcommittee is appointed to 
write cooperative or unitization agree- 
ments as become appropriate and to 
check land and title matters. Upon 
completion of the study phase, the Op- 
erators Committee can then determine 
the operators’ wishes. Since various al- 
ternative producing methods, alloca- 
tion formulas, and other issues will be 
presented for review by management, 
considerable time can elapse. When 
and if a meeting of the minds has been 
reached, a final agreement can be 
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drafted for signature. It is recom- 
mended that the results of study and 
the agreements be reviewed with the 
applicable state regulatory people with 
the thought that constructive sugges- 
tions might be offered by them. The 
royalty owners are informed of the 
study and are presented with an agree- 
ment for signature indicative of thei! 
participation in the proposed unit. 
When all preparations have reached 
an advanced stage of completion, a 
formal hearing before the applicable 
state authority is held at the request of 
the operators. For any well conceived 
project and in the absence of serious 
objection, favorable action by the state 
can be anticipated. 


Compulsory unitization. lt is perti 
nent to note that laws with respect to 
unitization vary between states from 
non-existent to compulsory. The term 
compulsory, when applicable, does not 
imply that a unit must be formed, but 
rather that joining becomes manda- 
tory in the case of a unit acceptable to 
the majority interests or to some fixed 
minimum percentage of the total in 
terests and in the absence of sufficient 
protest. 


Where agreement is needed. A num 
ber of different items must be settled 
to the satisfaction of all working in- 
terest participants in the agreement 
The unit area and the formation to be 
flooded are defined. The unit opera 
tor and the powers which he shal! 
possess are designated. The methods 
by which all recoverable products will 
be allocated are formulated. The allo 
cation of costs, the treatment of in 
vestment in existing facilities, and ac 
counting procedures — all are brought 
into focus. Of these, the most contro 
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Example of participation factor calculations 
It has been agreed in conference that 
(1) Gross acre-feet and number of wells make a fair basis for comparing various tracts 
(2) Gross acre-feet should be given the greater weighting with 75 per cent of gross production from the unit 


(3) Number of wells should receive the lesser weighting with the remaining 25 per cent of gross production 
(4) Each tract has the following: 











Tract No. of Wells, Acre-feet 
A 10 1500 
B 5 850 
C, 4 510 
D l 100 
Total: 20 2960 
The Calculation: (Results given by columns{(8), (10) ‘and (12). 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Tract Fractions Weighted Fractions 
wells acre-feet 25% wells 75% ac-ft equity 
Factor 


(4)+(5) 


(10) (11) (12) 
Participation Factors in Gross Production 

override working interest 
fraction factor fraction factor 
(fixed) (6) x (9) (fixed) (6) x (11) 
0.5050 0.125 0.0631 0.0625 0.0316 0.8125 0.4103 
0.2779 0.125 0.0348 0.0833 0.0231 0.7917 0.2200 
0.1792 . 0.1% 0.0224 — — 0.8750 0.1568 
0.0379 1 


royalty 
fraction factor 
-20 ac-ft=2960 (fixed) (6) x (7) 
A : 0.5067 
B 0.2: 0.2872 
ss 0.3 0.1723 
D .0! 0.0338 


wells- @) 75 x (3) 
0.3800 
0.2154 
0.1292 
0.0254 


25 x 
0.1250 
0.0625 
0.0500 
0.0125 











Totals: 1.0000 0.2500 





0.0047 a = 


0.8750 0.0332 





0.7500 











1.0000 0.1250 


0.0547 — 


0.8203 1.0000 








versial item is the allocation of pro- 
ducuon among participants. 


Production Allocation 

Participation by all interests. When 
a fieid or area is uniuzed tor ooding, 
certain welis will be used tor injecuon 
service. Such wells or local areas are 
seiected for the greatest gain to the en- 
tire unit. The oojective is to create 
benefits througnout the entire unit 
which more tnoan offset production 
losses experienced in the local injec- 
tion area. All operators and royalty in- 
terests, however, are entitled to partici- 
pate in the total production. ‘Lhere is 
no limit to the number of formulas that 
can be devised to distribute gross pro- 
duction among the various interests. 
Wnen after much discussion a formula 
is developed to the satisfaction of the 
majority of the operators, it probably 
is both practical and fair. If each par- 
ticipant enters the talks with the idea 
of seeking equitable rather than pref- 
erential treatment not only for himself 
but for each other participant, then 
conference success is assured. 

Use of formulas. The limitless num- 
ber of formula possibilities results 
from the combination of only a couple 
of dozen factors which describe the 
reservoir and well performance. Fre- 
quently used factors are the number of 
wells and surface acres. Where well 
spacing is uniform and other condi- 
tions equivalent, the operator with 10 
of the total 25 wells in the unit would 
be entitled to 10/25ths or 40 per cent 
of the total oil production from the 
unit. Acreage can be simply applied 
in the same manner. The use of pay 
volume relationships has been popu- 
lar in establishing equities —- net acre 
feet of sand volume, or gross acre feet 
when the ratio of net to gross is poorly 
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understood. Cumulative production as 
a factor implies that the excelience of 
a given tract nas been demonstrated by 
its past ability to produce. Where vari- 
ations in weil density have distorted 
the significance of cumulative produc- 
tion, estuumated future reserves by tracts 
is Often an acceptable yardstick. Cur- 
rent production rate, or the production 
rate existing at some specified time in 
the past, atlords a convenient measure 
of relative value. When injection is 
planned for some considerable time be- 
fore abandonment, bottomnole pres- 
sure, current allowable, or well poten- 
tial may be employed as equity factors. 
In practice, these various factors are 
used singly or combined two or three 
together. Considerable merit can be 
found in the combination including 
number of wells, current and cumula- 
tive production. The formula might 
state that 50 per cent of oil shall be al- 
located in proportion to wells, 30 per 
cent in proportion to current produc- 
tion rates, and the remaining 20 per 
cent in proportion to cumulative pro- 
duction. After agreement by the op- 
erators as to what are the fairest fac- 
tors to describe the equities in a given 
unit, there is room for “give and take” 
in arriving at the relative weighting 
to be applied to each factor. 
Protection of current income. A 
matter of major concern to the smaller 
operators who otherwise are willing 
and interested in joining the unit is the 
question of continuation of current in- 
come immediately following unitiza- 
tion. Future receipts are of little 
value in paying off an existing mort- 
gage where current income is sharply 
cut through the application of a fairly 
derived secondary recovery formula. 
This situation is more liable to arise, 
however, during preparations for in- 


jection during primary production than 
for the secondary operation of flood- 
ing stripper properties. Use of the 7 
“split” formula may prevent this from 
becoming an impasse in the negotia- 
tions. The “split” device recognizes 4 
two distinct operating periods. The 
first will continue until estimated pri- 7 
mary reserves have been produced. Al- 7 
location may be based strictly on cur- | 
rent production ratios. Upon depletion | 
of the mutually agreed primary re- | 
serves, which presumably gives ample © 
time for the producers to meet their 
financial commitments, the agreed sec- | 
ondary formula automatically goes 

into effect. 


Royalty Owners 


Information breeds cooperation. Ob- 
taining signatures of the various 
royalty owners under a proposed unit 
is easier said than done. Royalty in- 
terests show a propensity for becoming 
very finely divided. These owners are © 
more than likely engaged in businesses 
other than oil. A definite educational 7 
program must be developed and pre- 
sented to them in order for them to 
understand the fundamentals of what 
is going on and the reasons whereby 
they personally stand to benefit 7 
through participation in the unitized 7 
project. It is distinctly the obligation 
of the working interests (or through 
the Operators Committee) to make an 
intelligible explanation. 

It is the duty of the royalty owners § 
to listen and study carefully, then to 
cooperate fully unless some honest dis- 
agreement arises. The royalty interests ~ 
have everything to gain and nothing to 7 
lose. As in primary production, the 
operators assume all the expense and 
the risks. Royalty acreage should be 
unitized with its share of production 
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Send particulars about your operating 
conditions and Rolo will provide com- 
plete information on the ROLOCHECK 
Meter or Rolo Wellchecker to serve 
your requirements. 








IN MEASURING CRUDE OIL OR SALT WATER 


Patented design features of the simplified ROLOCHECK Oil Well 
Meter, providing positive dumps, positive liquid-level control and mais 
tenance-free operation, assure greater dependability of automatic measure 
ment of crude at the separator on the lease . . . reducing measurement 


costs .. . increasing profits. 


A spherical float, traveling between positive stops, controls the volume 
of liquid passed per cycle. The liquid level control points are located in 
reduced-diameter necks at the upper and lower levels, minimizing the 


margin of possible measurement error in each dump. 


Rubber-to-metal inner valves in the dump valves, which will seat 
over foreign matter, and the lack of close-clearance moving parts in thé 
meter, eliminate expensive maintenance problems usually encountered 
with old style oil meters. Also, free gas cannot pass through a ROLO- 


CHECK Meter, thus eliminating another source of maintenance worries 


The ROLOCHECK Meter has a zero minimum rate, and is available 


in working pressures from 150 to 2000 psi and capacities to 4000 BPD 

































































ROLOCHECK Meters are available for installatior 
on existing separators or treaters, and are also now 
standard equipment on complete Rolo Wellcheckers 
either skid- or trailer-mounted. Shown above is 
skid-mounted Wellchecker, Type 4-1H-3006-24, em 
ploying a ROLOCHECK Oil Meter. These compact 
units are also available with Automatic Free-Wate: 
Knockout. 


CRUDE OIL METERING SPECIALISTS 


MANUFACTURING COMPANY 
P. 0. Box 6763, Houston 5, Texas 





BRANCHES: Corpus Christi, Midiand, Kilgore, Tulsa, Lafayette 
Les Angeles, Casper, Mt. Vernon, Ill., Caracas, Venezuela 
(PETICON). 


EXPORT OFFICE: R. S. Stokvis & Sons, inc., 17 Battery Place 
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For complete information, write: 
The INGALLS Shipbuilding Corporation 
Birmingham, Alabama 














Production and reservoir characteristics used as the basis for allocating future 
production from unitized tracts to the participating operators and royalty interests, 








Gross ultimate recov 





NT vas vnic e vtia cus caine oe ees 
Production rate (averaged over specified period of months) 
Cumulative production....................... 
Surface acreage (productive).................. 
Surface acreage (floodable).................... 


Allowable oil production (as of specified date)... 
I arose vig. cureeincs onesie es Duce eee: 
Adjusted well potential (limited by maximum gas-oil ratio) 
ee 
Acre—foot—pounds................e.eeeeeees 


Initial stock tank oil in place.................. 
Present stock tank oil in place................. 
Value of hydrocarbons in place (as of specified date) 
Value of recoverable products................. 











Correction: In the article “Ele- 
ments of Water Injection,” by J. 
Randolph Buck, page B-88, Septem- 
ber Drilling and Producing Edition, 
net thickness was listed as 1000 ft, 
and depth as 15 ft. It should have 
been net thickness 15 ft and depth 
1000 ft. 
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To obtain more information on products advertised see page E-51 


allocated on the basis of the same fac- 
tors applicable to the working interest. 
Any attempt to place these separate 
interests on separate bases for the same 
acreage becomes at once suspect. 

Simplified procedures. The burden 
of contacting royalty owners can be 
simplified with direct mail methods. It 
is effective to discuss the plan person- 
ally with a few of them to learn the 
nature of the probable questions. This 
information will assist in the prepara- 
tion of an informational brochure 
which can be sent to each together 
with a document in counterpart for 
signature. A well informed representa- 
tive can then make personal calls on 
the few seeking additional information 
or otherwise indicating reluctance to 
participate. 


Legal Aspects 

Fhere appear to be no serious legal 
problems associated with water- 
flooding, particularly when the flood 
is thitiated under authority of 4 regula- 
tory body before which offset opera- 
tors have had every opportunity to pre- 
sent their objections. With official 
sanction to the project, and the exercise 
of “due care”, “every possible pre- 
caution”, and ‘most approved 
methods”, the likelihood of an adverse 
judgment does not loom as-a major 
impediment. In states without injection 
rules, the inauguration of a private 
waterflood might set up conditions of 
liability, judgment on which would fol- 
low different precedents. Knowledge 
of state rules with regard to injection 
must be obtained. 

The right to flood is implicit in the 
terms of many standard oil and gas 
leases, although pooling may be pro- 
hibited. The prevention of pooling is 
a hindrance to the lessee and, ac- 
cordingly, can work to the disadvan- 
tage of the lessor. 


Unitized projects are not corpora- 
tions, hence are not taxable as such. 
The association has more the charac- 
teristics of a joint adventure or a part- 
nership. 

If, during unit operations, the par- 
ticipants refrain from discussing such 
matters as product prices and restricted 
production except from the conserva- 
tion point of view, the basic intent of 
the anti-trust laws should not be vio- 
lated. 


Advantages 

When the success of a flood prospect 
will depend on operating methods and 
reservoir conditions beyond the lease 
lines, then cooperative or unitization 
agreements become advantageous and 
necessary. A greater ultimate recovery 
of oil will be obtained by all partici- 
pants. The interests of conservation in 
the prevention of waste will be served. 
Production operations can be made 
less expensive through the consolida- 
tion of former lease equipment into 
fewer batteries, the installation of more 
automatic features, and the simplifica- 
tion of accounting procedures. Savings 
accrue from the drilling of wells only 
where needed, rather than for protec- 
tive purposes. Income is assured for 
the life of the whole unit and not for 
the life of the particular lease wells. 
These benefits inure to both working 
and royalty interests. Economies 
effected by the operators reflect bene- 
ficially on the royalty owners in the 
form of additional income through the 
extension of productive life. The suc- 
cess of existing units should encourage 
others to welcome the unitization idea. 

Part 6 of this series will discuss wells 


_and equipment in water injection. In- 


cluded will be sections on pilot floods, 
the injection system, production equip- 
ment, project power, and it will be illu- 
strated with typical examples. 
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How to Determine Weight, Strokes Per Minute, and 
Power-Stroke Length For Any Given Set of Conditions 


Engineering Analysis of Cable Tool Drilling 


Claude F. Bonham 


How much weight, the optimum number of strokes per 
minute, and the best stroke length for maximum performance? 
These are some of the questions a cable tool operator must 
answer as depths increase and formations change. Often, he is 
at a loss to determine the right answers. It may be that a 
mathematical formula can never entirely account for all the 
variables encountered in an actual deep well. An engineering 
analysis of an “ideal cycle” can be made and compared, how- 
ever, with actual performance. Such “ideal cycles” have been 
used in many branches of engineering and have proved their 
usefulness. 

Cable tool drilling is essentially an intermittent cyclic op- 
eration. The tools contact the formation only briefly at the 
end of each drop stroke and do work on the formation during 
this brief contact. This contact is also damaging to the tools, 
and thus, the force of the blow must be limited to obtain satis- 
factory bit life between dressings. 

It is the intention here to consider the tools, cable, and 
formation as a machine and determine the most efficient 
combination for any set of conditions. Surface equipment for 
the moment is not considered, but it is assumed to be adequate. 

The drilling cycle is of two strokes, which are commonly 
called pickup and drop strokes. This study begins at the instant 
at which tools have struck the formation at the end of the 
drop stroke and the pickup stroke is impending. The following 
is offered as “axiom 1”: At the instant the tools strike the 
formation, expending energy thereon, there must exist in the 
cable a force sufficient to lift and accelerate the tools in the 
upward direction. It is obvious that the cable tension at the 
rope socket must be greater than the weight of the tools. 

Nomenclature used in formula in the analysis of the cable 
tool drilling stroke are: 


A = Net metal area of cable, sq in. 
d = Cable diameter, in. 
D = Hole diameter or bit diameter, in. 
e = Stretch of cable under external load, ft. 
E = Modulus of elasticity of the cable, psi assumed 
equal to 15 to 16 by 10° psi. 
g = Acceleration of gravity = 32.2 ft/sec/sec. 
G = Net striking energy of tools at impact, ft-lb. 
h = Height of free fall, ft. 
L = Length of cable, ft, is approximately equal to hole 
depth, ft. 
N = Strokes per minute or blow per minute. 
Sw = Static stretch of cable under tool weight,W, ft. 
S, = Portion of drilling stroke through which tools fall 
under restraint, ft. 
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S, = Portion of drilling stroke through which tools fall 

without restraint, ft. 
t = Time, sec. 

T = Cable tension, Ib, at any indicated point and time. 

V = Tool velocity, ft/sec, on pickup or drop stroke 

w = Weight of cable, lb/ft. 

W = Net weight of tools, lb, equals gross weight minus 
flotation effect of drilling fluid. 

K = T/W ratio of cable tension to tool wt at any 
selected time. 

Tan® = Spring rate of wire cable. 














| Fi 1. 
: i] ais 
y is --76 
| Sw e | 
S, __ wee 
2 ! 
| 
ee 
KW = T. 











Fig. 1 represents conditions at the instant of impact, the 
cable load KW equals T being measured at the top of the rope 
socket. The line 1, 3, 4 represents the load in the cable during 
that portion of the drop stroke, S, that the tools are stretching 
the cable. 

Area of the triangle 1-4-5 represents the energy stored in 
the cable at impact. Obviously, this energy can only have 
come from the falling tools. 


Then from Fig. 1: 





— KW _ KWL 
1" Tan@ ~ EA 
EA W WL 
where Tan® = — and Sw = —— = eo 
WwW W?2L 
Area 1-2-3 = . x Sw = FEA’ 


Area 1-6-3 = Area 1-2-3. 





























































W + KW W + KW 








Area 2-3-4-5 = 5 (S, — Sw) = 5 
KWL WL] _ W+KW{JWL (K 1) 
EA EA 2 EA pEasey 
= 0, when K = 1. 
For K > 1, area 1-5-4 = 
KW) S, _ KW - KWL K?W°*L 
2 el 


By inspection of Fig. 1, when K equals 2, triangles 1-6-3, 
1-3-2, and 3-4-7 are equal, and there is no available tool 
energy in the S, portion of the stroke. The net area or energy 
available for useful work is: 


K?W?L 


= W sesamiae 
G (S + S,) SEA? 


Equation 1: 


G K?WL 
phi ah: 3 
total stroke of tools, ft, to produce a net energy input to the 
formation of G, ft lb. 


Note that there are seven variables in this equation. Of 
these, two are constants for a given cable size and condition, 
i.e., A and E. Cable length L is a slowly varying quantity and. 
may be assumed constant to study conditions at any depth. 
W is a controlled variable or a constant under any drilling 
conditions. K depends on drilling practice and will be dis- 
cussed later. G depends on tools and formation and will also 
be more fully discussed later. 

It would seem reasonable to assume that a minimum value 
of S, +S, under any assumed conditions would result in 
minimum cable wear and maximum strokes per minute with 
resultant economy and increased footage. 

Assume that the only variables are (S, + S,) and W. Taking 
the first derivative of equation 1: 


d(S,+S, GG | K% 
dW +W, 2AB 


Setting the first derivative equal to zero and solving for W: 


Equation 2: 
2GAE 
= —_ 
= \ K?L 


Taking the second derivative of equation 1: 
d,(S,+S,) _ 2G 
d,W ~ Ws 








The rule for this particular case is that where the first 
derivative is equal to zero and the second derivative is positive 
and not equal to zero the function has a minimum at the 


: 2GAE 
point where W = Wer = \ 2) 

This is very important as it permits calculation of the tool 
weight for the shortest possible tool stroke under any condi- 
tion. A rather curious feature of the formula for Wop might be 
pointed out. Holding the terms K and G under the radical 
constant implies that drilling conditions are constant. All 
cables presumably have the same modulus of elasticity when 
properly broken in. Thus, for all cable sizes as determined 
by “A,” there exists a depth “L” at which any given Wop is 
valid for any cable size. The ratio is constant in all cases. 
As A = C,d?, C, is a constant depending on cable con- 
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; , ce 
struction, and, therefore, the ratio — must be constant. 





d,? 

d,? 
or L, = (4 yh, 
Note also that the critical weight becomes less as “L” or hole 
depth increases. 


To obtain the minimum value of S, +S,, substitute the 
critical value of W from equation 2 in equation 1. 


Equation 3: 


Then, (S, = Sy) min _ Wor **s 2AE 





The effect of K on the total stroke length may be shown as 
follows: 
G K?WL 
From equation 1 S, = wt —— S, 


: G  K°WL KWL _ 
Equation 4: Sy = wt- — ~ = 


G ea |---| 








EA 2 
When 
<—|—_|—_- >} 4 | 
_— 
——— SK = | — 409) — 375] 0 15 | 4 75 
Thus for K = 2, S,= G/W 


and for W = Weg, 


G — K2Worh 


(Eq. 3) = (S, si Sy) mis. — Wor 2AE 





Clearing fractions (K = 2), 





vi 
Wor (S, + Sy) min. = G+ W’cr ( ) 





EA 
GAE _2L 
=O t“o-* oe 
= 2G. 
2G 
S, + Sy) min. = 
Wer 


and, S, = S, = G/Wo r when K = 2. 


In the discussion that follows, the value of K will be fixed at 
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K = 2. This means that the accelerating force applied to the 
tools as pickup motion is impending is sufficient to give the 
tools an upward acceleration of one g. 

It should be obvious that G must have an upper limit. In 
hard formations, this would be an economic limit determined 
by bit life between sharpenings. For the purposes of this 
paper, the value of G will be taken as equal to 1325 D, ft-lb, as 
an approximate maximum. This limit must be evaluated by 
field experience. 

For softer formations, a light blow and long stroke may be 
necessary for proper mixing. For equal bit loadings and an 
equal number of blows per minute, relative penetration rates 
for various diameter holes might be determined, as follows: 

1. It is obvious that the work done in drilling is propor- 
tional to the square of the hole diameter as the material re- 
moved is proportional to the diameter squared. 

2. It should also be obvious that the bit loading must be 
linear or vary directly with D. 

3. It can be shown that the number of blows required to 
completely cut or crush material in various diameter holes 
varies directly as the diameter or 
D, 
D, 

Thus, if hole size is doubled, the volume removed is in- 
creased by four. The bit loading can be doubled, and it has 
been shown that the number of blows required will also be 
doubled. It is inferred from this that if proper tool weight ad- 
justments are made, the drilling rate will be halved in going 
from say an 8-in. hole to a 16-in., or doubled. if the reverse 
is true. 

Stated as a formula, work per unit time = GN = 
1325 D,N,. For a hole where D, = 2D,, N, will equal 2N,. 
But work in hole D, = 4 x 1325 D,N, = 1325 D,N, = 1325 
x 2D, xX 2N, = 4 X 1325 D,N,. A change in tool weight 
from 1325 D, to 1325 x 2D, can conceivably be made easily, 
but the doubled number of strokes doubles the time required 
for unit penetration, thus penetration rates are halved. 

Table 1 shows relative penetration rates based on these 
assumptions and with the penetration rate in an 8-in. diameter 
hole taken as unity. 


N, = N, 








TABLE 1. 
“G” Ft-Lb 





Relative Penetration Rate 
2 
1.33 
a 
67 
5 
.333 








Forces Acting on Tool in Ideal Cycle 
An ideal machine capable of drilling by this ideal cycle will 
be assumed. For greater convenience, the figure below is 
rotated 90 deg to the left. 





3 2w_ RELATIVE LINE LOADS 
| AT ROPE SOCKET 
iF 


S¥ 














RELATIVE STROKE 


PICKUP 


DROP 
FIG. 2. 


If this ideal machine maintains the line load at 2W during 


the initial pickup stroke length oe the cable will neither 
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stretch nor contract but will maintain constant length. If the 
machine motion ceases, the cable will contract over the 
length S.. 

Only energy above the line 9,7,8, in Fig. 2 is available fo: 
adding kinetic energy to the tools by giving them velocity 
Thus, as the tools travel upward from point 4 to point 3, the) 
are under an acceleration of one g directed upwards. From 
point 3 to point 9, the acceleration upward decreases to zero, 


and at point 9, the tools have acquired their maximum kinetic 


energy and consequently their maximum upward velocity. 

The area 9, 8, 4, 3 is exactly equal to the area 9, 2, 1, 10 
Thus, at point 9, the tools have acquired sufficient kinetic 
energy to complete the pickup stroke. 

At line 10, 1, velocity is zero as it is at line 4, 5 of the 
pickup stroke. 

Also, the velocity at line 3,6, is equal to the velocity at 
point 2, and it has been shown that the velocity is a maximum 
at point 9. These velocities can be calculated as follows: 


Velocity = \/ 2gh = 8.02 V/h 


The velocity at points 3, or 2 = 8.02 \ = = 5.67 / S 


At point 9, the total kinetic energy added to the tools in terms 


of stroke length = w(+)+ w (> . =) = W (%S,). 


Thus, the velocity at point 9 = 8.02 [38 = 6.95 \/ S.. 


A velocity curve for the pickup stroke may be drawn as 


easeaes 
5.6715, 


6.95NS RELATIVE 
' VELOCITY 

















FIG. 3. 


shown in Fig. 3. In any case of gravity acceleration or de 


, : 1 ; 
celeration, distance = zest. Thus, from point 1 to point 2 


S, __ gt? - - 
all Riel oh y= 


This is also equal to the time of deceleration between points 
4 and 5. Between points 2 and 4, the mean velocity equals 
=e = 6.31 \/ S,, and the time for this part o/ 
distance S, Vs, 


vaeeaaaiea mean velocity 6311/5, 631° 








a. ys 
Then the total time for pickup stroke = 2 \ a + oath 


= 408 /S,. 


Line loads during the drop stroke are shown in Fig. 4, which 
is similar to Fig. 1 but is rotated 90 deg for convenience. 

Tool velocities during the drop stroke may be found as 
follows: From 0-1, fall is free and velocity at point | 
8.02 v &. The velocity at point 3 equals velocity at point ! 
as the tool kinetic energies are equal at these points. 

The velocity at point 2 is a maximum as kinetic energy 
and, therefore, velocity is lost beyond that point. 
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Delta Indirect Heater 





ae Oe a a Lae 








Bolted Steel Tanks 











Delta _ 
Emulsion 
Treater 












Oil and Gas 
Separator 






















Patent Pending 


DELTA’S NEW SPHERICAL SEPARATOR 


.. +» Designed for High Capacity 


Delta Rig ... Low Separation Costs 
torage Bin 








ONE OF THE INTERESTING ITEMS OF EQUIPMENT AVAILABLE 
FROM THREE CONVENIENT POINTS IN THE GULF AREA. 


Illustrated above is one of Delta’s new spherical 
oil and gas separators, the final, thoroughly 
field-tested product of long and intensive re- 
search. Delta engineers set out to provide the 
oil industry with units of outstanding efficiency, 
measured in terms of size, weight and cost. 
Actual plant records show they have succeeded. . . . Designed for mechanical 
separation, these units incorporate the essential factors of time-retention, 
gravity and controlled velocities. These combine with a surface tension type 
demister to insure maximum separating efficiency. . . . For heaters, treaters, 
3-phase separation, low temperature extraction units, dehydration and special 
design offshore production equipment, as well as tanks and conveyors, call 
DELTA, your most convenient source of supply for Gulf and offshore areas! 





aTbacoastas CANAY 
ey 


Write, wire or call for further details 


ELTA TANK MANUFACTURING CO. INC. 


111 Bridge City Ave. Scott Road Choctaw Dr. 








Boh Westwego, La. Lafayette, La. Baton Rouge, La. 
Delta’s Main Plant EXPORT OFFICE: INTERNATIONAL TRADE MART, NEW ORLEANS, LA. 
at Baton Rouge, La. MANUFACTURERS OF PRESSURE VESSELS AND OIL FIELD EQUIPMENT 
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FIG. 4. 


Maximum tool energy = Wer ( Ss, + *) 
= Wee (1.25 S,) 


\| 


Maximum tool velocity = Vy, = 8.02 \/ 1.25S, 
8.95 v/ S,. 


For the distance S, = free fall = S.,. 


zm ys 
g 4.01 


Vs, 


Time, t, in seconds = a Be | 
4.01 








For the distance between points 1 and 3, the mean velocity 
is: 
8.02 VS, + 8.95 VS _ 
¥> a V >: _ 9.485 VS, 





distance S 


Time = t, in seconds = ——_—_—______ = —___1___.n. 
: average velocity 8.485 V/ S, 





_vSs, 
8.485 ° 
& . wv = 
Total drop t = ot + = 0. 3 
otal drop time = t, + t, 401 + 8485 0.368 \/ S, 


Total cycle time is the sum of the pickup and drop time, and 
is equal to 0.408 \/ S, + 0.368 \/S, = 0.776 \/S.. 





Strokes per minute = 0. AN = a <=. 
GN 


H i a... 
orsepower input to formation 33,000 


WorS, X 77.3 _ Wor V S, 











33,000 \/S, 427 
=_.|G 1325D 
while. Wer — 


Wate we 
we Wer _ V Wer: VG 





Then horsepower input = 








427. 427 
4/2GAE — 4I2AE 4/2AE 
“Ka VG = G* Yiar = D* Vict 

™ 427 427 1.94 


and for our assumption that K equals 2. 
Equation 5: 





JE ay [RE 
Hp input = : a = man i? 
507 2.305 
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Equations are developed for horsepower input in terms of 
either blow energy or hole diameter using the suggested rela- 
tionship between G and D. 

Note that for a constant hole diameter and depth, the 
horsepower input to the formation can only be increased by 
use of a larger or stiffer cable or both. Also, under the same 
conditions, power input decreases slowly with depth. 

The following table shows the effect of cable size on 
horsepower. 





TABLE 2. 








Original cable HP ratio for cable size changed to 
Dia. In 1 in. Dia. % in. Dia. 34 in; Dia. 5 in. Dia 
1 1 .935 . 865 811 
% 1.07 t. 925 869 
yy 1.158 1.08 1 938 
5% 1.232 


1.151 1.068 1 








The same formula shows that input horsepower will de- 
crease with increasing depth as shown in Table 3 below, where 
horsepower at 1000 ft is taken as unity. 


TABLE 3. 





Depth-feet Relative horsepower 
1000 ¥. 
3000 76 


6000 64 





Limitations on Depth. The following table shows the ap- 
proximate depth at which a static factor of safety of six is 
reached using tool weights and cables shown. 


TABLE 4. 





Cable dia. Tool wt. Plow Steel Improved Plow Stee 
In. Lb Fiber Core, ft Fiber Core, f 
5% 1500 5300 6520 
4% 1800 5670 6790 
% 2000 5950 7050 


1 2100 6330 7350 

Table 4 shows a severe limitation on depth, and tapered 
lines are commonly used for drilling below 6000 ft. It is sug- 
gested that tapered lines can be handled by the following 
formula: 





gS, = st for uniform diameter cable, then S,, 
KW {/ L, 4 L. evel Ly 

E\A,_ A, Ay 

Where L,, L,,---+ Ly = lengths of uniform diameter sec 
tions comprising the cable at any depth, and A,, A,, +--+ Ay 


are net metal areas of these cables, and where L, + L, + -- 
Ly, = L = depth of hole, feet. 


Range of Critical Weights 
As Wer = vor = *. 





K2L L 
where C, = \ — , Which 


assumes a constant diameter hole and a given cable size and 
drilling factor K. Thus, 


C, = Wer VL 


This is the general form of a rectangular hyperbola, asym- 


totic to the axes Wop and / L. 
For an 8-in. diameter hole, using 1-in., 6 by 19 construction 
fibre core, improved plow steel cable, the tool weight varies 
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UPHOLE FORMATIONS TESTED WITH ACCURACY 
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Halliburton’s New 
OFF BOTTOM TESTING 

















d 
\ fc 

fi 

Another Important Reason Why | 
Halliburton’s Best 29 a 

For Your Drill Stem Test! Y) f 





When you want to know what’s up hole, Halliburton The procedure employs three unique Halliburton t 
can tell you accurately with its new technique for features... Sidewall Anchor Assembly, Flush Joint 
Off Bottom Testing... Pressure Equalizer, and Expanding Shoe Wall 
Packer Assembly. These important tools, added to 
Halliburton’s Hydro-Spring Tester and Bourdon 
Tube, make it possible to test with ease and accu- 
* Can Test Other Zones Without Removing From racy the uphole formations that may have been 
The Hole previously overlooked. 

So, don’t pass up any zones—one trip in can test 
them all, regardless of location in the well. Talk it 
over now with your Halliburton Testing operator. 7 
* Saves Rigtime Required To Makeup And Break- Just phone the local or district office of Halliburton . 

out Anchor Pipe Oil Well Cementing Company. 


* Isolates Any Given Zone Regardless Of Location 
In The Well 


* Eliminates Drill Pipe Anchor From Bottom 
Packer To Well Depth 


rad HALLIBURTON 


TESTING SERVICE 





250 SERVICE CENTERS — JUST MINUTES AWAY FROM ANY RIG 
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““Wer"’ Vs “L’’ For MINIMUM STROKE 
























































16,000 
Wer * WL 
7000 14,000 
vw 
ra) 
z 
8 
6000 = |12,000 
> 
i 
& 
\ z 
5000 10,000 
<a 
rs MAX. DEPTH FOR STATIC 
8 SAFETY FACTOR = 6.0 
3 4000 . 
90 w 
P cr 
3 
3000 N 
2000 
ASSUMPTIONS 
HOLE DIA., INCHES = 8 
“G,"" FOOT POUNDS = 10,600 
1000 CABLE, 1” DIA. I.P.S. F.C. — 6 x 19 CONST. 
A, SQUARE INCHES = .405 
W, POUNDS PER FOOT = 1.6 
E, POUNDS PER SQUARE INCH = 16 x 10.° 
CABLE BREAKING STRENGTH, wi = 41.8 
0 
0 2000 4000 6000 8000 10,000 


“LOR HOLE DEPTH — FEET 


FIG. 5. Variation in the critical tool weight for one assumed hole 
diameter and cable size. The depth at which the assumed static 
factor of six is reached is also shown. 


from about 5500 Ib at 1000 ft to about 2000 Ib at 7450 ft. 

The curve in Fig. 5 shows the variation in critical tool 
weight for one assumed hole diameter and cable size. The 
depth at which the assumed static factor of six is reached is 
also shown. 

At depths of less than 1000 ft, tool weights indicated by the 
formula are very high. At the same time, the stroke is becom- 
ing shorter and the drilling speed very high. For the present 
purposes, the formulas will be considered only from 1000 ft 
to the depth at which the static factor of safety is reached. 


Deviation from Critical Weights 

Curves have been plotted of S, + S, vs W with all other 
factors constant starting with L = 1000 ft and constructing 
such curves for various values of L up to 12,000 ft. It was 
found that Woz was a true minimum in all cases. For depths 
of 4000 ft or greater, the minimum became more sharply de- 
fined. Tool weights either smaller or larger than the minimum 
required much longer strokes for the same energy at impact. 
:’ It should be pointed out that lighter tools require a greater 
length of free fall than does the critical weight. Heavier tools 
require that the cable be stretched more than does the critical 


weight. 


Actual Tool Schedules 

Strict adherence to the formula would demand a continu- 
ously varying tool weight, which, of course, is impossible. To 
properly plan a tool weight program for a well, it would be 
necessary to know the hole diameter at all depths and the 
formation characteristics, that is, the value of G that would 
be used and the size of cable selected. 

Curves could then be constructed for the critical weights at 
all depths. It would then be possible to plan a tool program by 
which tool weights could be changed at intervals, possibly of 
several hundred feet, and obtain substantial compliance with 
the formula. ee Jee 
This procedure would entail considerable labor. The align- 
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ment chart, Fig. 6, solves the equation for Wo,, readily fo: 
hole sizes from 15 in. down to 5% in. and for the commonly 
used cable sizes. 

If experience shows that bits are being punished too 
severely, use of a smaller hole diameter on the chart is indi- 
cated. Conversely, for a harder blow, hole diameter should 
be increased. 


Surface Stroke Lengths 





It has been shown that S, = S, = “ 
and, that on the ideal machine, the active pickup-stroke length 


for the ideal cycle 


_S , : 
is x G has also been given a tentative value of 1325D ft-lb 


5 S,__ 1325D 
Then, — aie a 


Actually, the total surface stroke should equal about S 
with the actual work of lifting the tools taking part in the first 
part of the pickup stroke and the balance of the stroke being 
devoted to keeping the cable out of the way of the rising tools 

. , , 1325D 
On this basis, the nominal surface stroke = —-= S 
CR 

Thus, a tentative stroke-length program can be developed 

as well as a tool-weight program. 


77.3 


Finally, N can be obtained from the relation N = S 
\ N 


and used as a guide while drilling. 

These values have been included on the alignment chart and 
thus can be obtained as easily as the critical tool weights. 

More research is certainly needed to determine optimum 
values of “G” for different formations. The value used in this 
paper was selected on the basis of observations made several! 
years ago. It is hoped that it may approximate an average 
value, but this is by no means certain. 

It is likely that many cases of high wire line costs in cable 
tool drilling may be traced to the use of heavier tools than 
necessary at greater depths. 

J. A. Fox! writes of the relief obtained in reducing the too! 
weight used in an 8-in. diameter, 6000 ft hole using 1-in 
diameter cable. From an estimated tool weight of 3155 Ib the 
tool weight was reduced to an estimated 2055 lb with a surface 
stroke of 44 in. 

The alignment chart in Fig. 6 indicates a tool weight of 
2040 Ib for this situation with a power stroke of slightly ove! 
24 in. which would indicate that the total lift should be about 
48 in. This may be an isolated incident; however, the check 
is reasonably close. Fox did not mention drilling speed, but it 

77.3 77.3 


V/ 4.06 2.02 








should have been about = 38.3 S.P.M 


Hp input to formation = 


4 
8% .405 x 15 x 10° 
6 x 108 
2.305 








= 2.06 ¥/ 1.013 x 10: 





It is evident from this case that-high input horsepowers are 
inherently impossible with cable tools. Therefore, it would 
seem that the operator should be alert to the fact that even 
small changes in operating conditions might considerably 
affect drilling progress. One way in which operating conditions 
are under the driller’s control is in the line-length regulation 
or “hitch” as it is called on standard rigs. 

Some light might be thrown on this situation by the follow- 
ing incidents that have puzzled the writer for some time but 
seem capable of logical explanation by means of the present 
theory.. 
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ALIGNMENT CHART FOR SOLUTION OF CABLE Toot DRILLING FORMULAS 














8000 ASSUMPTIONS 
7500 7500 G = 1325 D. 
7000 — 7000 ag 
a = —" E = 15,000,000 P.S.I 
6000 - 6000 ~ 6 : A = .405d, INCHES, SQUARED. 
5500 4 5500 = 
5000 “ 5000 
— 3 y 
5% ome 4 5 & 4500 4 _ w ead 
¥ ett 4 z Es = ws 2 6%-4 80 
= 6%- 4000 | fo] 4000 — Vv <= 6% 70 
VU 3 a _ . 1% a a 4 2 15 - 4 on 
Zz T=. wed . if 1 3500 4 | ~ 3 
| Pa -_ - = a2 % dq - J | 8__| 5so4 £ 
s+ 4 ie . 7 e 24 ee |] S_39.91 sPM 
= % 3005, 2~—4*&  ~g— 20004 —6-- a ee  - 
re} a ° — t= —e 25 » £ 4 w =i 
= 7 % x = a - 22.4 ae “yn 
ee 4 2840 LBS. ~” 30 re = 7) 
“190 s 4s ~ x ‘ 9 10 30-4 w 
° o 25004 % : 9 2500 5 & 35 4 5 
: 3 < - ; & 40- w 231 2 
7 < : - 
= 12%-4 © 4 a re 4 S pe a 2122745 24” 
= Z 2000-4 2 2000 * 3s 4 < 17.3- 
ra) 7 2 7 a ws = | 
5 = fa) el = 4 ed 70 15 
d ° 4 ” 804 
1500 = a 1500 — Rm 
7 1105 
A ” q 
1000 rooo 





FIG. 6. How to Use Alignment Chart to solve cable tool drilling 
problems: (1) Connect hole diameter with depth (2) from inter- 
section with A-A’, connect with diameter of cable and extend 
to scale showing recommended tool weight (1) connect this point 


S 
with the hole diameter and read a or power stroke (4) connect 


point on power stroke curve with point ‘'X"’ to determine strokes 


A spudder, operating in the East, had a relatively inexperi- 
enced driller on the night shift. Suddenly, records began to 
show he was making considerably more footage per shift than 
his more experienced colleagues. Investigation showed that 
while this driller had been under instruction to pull the tools 
in event of rain, he had delayed too long at one time and had 
been caught with wet brakes. To avoid sticking the tools, he 
let the spudding mechanism run although the drilling motion 
had changed so radically he thought that drilling action had 
ceased. To his surprise on finally pulling the tools and running 
the bailer, he found that he had actually drilled a consider- 
able amount of hole. Subsequently, other drillers adopted this 
method of drilling with equally good results in “hard” forma- 
tions. In its main essential, it involved drilling with a much 
“looser” cable or “hitch” than had been customary. 

The “practical” explanation was that the cable had short- 
ened by “swivelling up” as the additional cable was let out. 

Equation 4 shows that the total stroke is composed of two 
parts, one of which is a constant for a given formation and 
tool weight. The second part contains a constant multiplied 
by a variable in terms of K. Consequently, as shown in Table 
1 this second term may be positive, equal to zero, or even 
negative. It is clearly apparent that as K increases, cable loads 
will increase rapidly. 

Consequently, it might be surmised in the case in question 
that the wet brakes had adjusted K to a value much lower 
than previously considered normal. The only time the writer 
has seen this effect demonstrated was on a small water-well 
machine at a comparatively shallow depth. The change in 
action was dramatic. The machine ran more quietly at a some- 
what higher speed and required an upward adjustment in 
engine throttle. Certainly machine life and wire cable costs 
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per minute. Example: What is the correct weight of tools for 
drilling an 8-in. diameter hole at 4000 ft using 1-in. cable. From 
the alignment chart, the answer is 2840 Ib. Using this weight 
of tools, what is the correct length of power stroke? Answer: 
22.4 in. With this length of power stroke, the above weight of 
tools, etc., what is the proper drilling speed in strokes per min- 
ute? Answer: 40 spm. 


could be reduced if such operation were practical at all tirnes. 

As previously mentioned, this system worked well in “hard” 
formations. In “softer” formations, the tools tend to “cut 
faster than they can mix the cuttings.” This, of course, refers 
to the usual practice of using the same tool weight regardless 
of formation. 

This theory suggests that adjusting tool weight to the for- 
mation characteristics would permit drilling to be carried 
on at low K values even in “soft” formations. If this resulted 
in too short a stroke for proper mixing, a change to a smaller 
cable with tool weight adjusted to this cable size should result 
in a better mixing stroke. 
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A Simplified Method of... 


Calculating Behavior of Closed Reservoirs 

































































































Part 2 
W. C. Sturdivant, Jr. Complete illustration shows simple steps in 
 - aon Se Sep, calculating behavior of a reservoir without a gas cap 
Dallas, Texas 
CALCULATING the behavior of Reservoir “X” (without as applied to production by pressure depletion only is: 
a gas cap) under continued pressure depletion falls in two q —_ 10—n-, dn— 8-1 : 
parts: (1) use of past history to calculate the characteristic == on + bela (see a" ’ 
. . *4° ° . . ° ° ° aj 
gas-oil relative permeability ratio (k,/k,) of the reservoir and . ns : che 
extrapolate this characteristic; and (2) calculation of future Where: peteedics se iggy toga date — $e 
behavior based on this extrapolation. An example given later unit P d 2 — a — a Bas a 
illustrates how this is done specifically for such a case. “ a i a _— prsaesos se ite or, ™ 
Calculations of future performance are made by combining pee “ eit hae ae mes a nig d a 
— the saturation equation, the instantaneous gas-oil ratio equa- oie gpedbocuts oom eae specs ote ig f aia 
Foul tion, and the volumetric balance equation as applied to an So — Py PeSSenee SS OM, SA 
igh increment of production. The saturation equation is: peaeed 
veignt ry —Ti-1 
1swer: 1— S, =i 
mi Ss, = (1—n) o(-~—") . ss (6a) 2 ; 
ss B, where r; = instantaneous GOR at P.,, 
fF in- : } —_—- andr,—, = instantaneous GOR at P 
Where n is a fraction of oil originally in place. _ 
The gas-oil ratio equation is written: “For derivation, see Technical Note 256, p. 53, Journal of Petroleum 
" Technology, January, 1955. 
irnes. ee ye th + ese Ee Additional Nomenclature 
vard” Ff or: k,, . = Relative permeability to oil or gas 
“cut 2 R = Instantaneous GOR (field data) 
‘efers k,/k, OE a, wet (7b) r; = Instantaneous GOR (calculated) 
‘dless . Sw,o,g = Saturation; water, oil, or gas (fraction of total 
u er 
Where F = —~, and is a function of pressure. pore space) - ia 
: for- u, Uu, « = Viscosity; oil or gas (centipoise) 
Tried The incremental form of the volumetric balance equation, If production is by solution and gas cap drive, and if it may 
ulted 
aller 
coal ary GRAVITY (AIR = 1.000) 

O15 nn r a> e 
on of 014 | 0010 voor 8 S.0010 , as 
rilling 4 62 id NM Z 

01 0005 2 © v.0005 | 

z 2 o> <ul 
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Engi- 4 
rict,” 2 
> 
igust, 
} FIG. 6. Viscosity of paraffin hydro- pore 
carbon gases at 1 atmosphere. (Refer- & 
ve ence: TP 3915, October, 1954, Jour. 001 
this Pet. Tech.) 2 
> 
n to ° 
ears 
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NOW— A LOW-COST TECHNICAL-GRADE 
CMC FOR DRILLING MUD 


GRADE DM 
DUPONT CMC ~~ 














U 
J J 


aie 
bast 


VERSATILE FLUIDLOSS = itt 
REDUCING AGENT GIVES... SS 

















Y low-cost control of fluid loss ‘ \ y ' 
y Low fluid loss at low-viscosity levels 
¥ Thin, tough filter cake 


¥ Muds of improved stability 





A Improved suspending action Du Pont CMC Grade DM is a low-viscosity, technical- 
grade sodium carboxymethylcellulose for controlling 

y¥ Improved emulsifying action fluid loss in drilling muds. This additive has proved highly 
satisfactory in laboratory and field tests with a wide 

7 Versatile application in a variety of variety of contaminated and uncontaminated muds, in- 
eunte cluding both lime-treated and sea-water muds. The low 


viscosity of Grade DM CMC permits low fluid loss with- 
out excessive mud viscosity. And its resistance to thermal 
and bacterial degradation makes it ideal for high-tem- 


(~ _ perature wells. 


Grade DM CMC, for ease of handling and stacking, 





DU PONT comes in fully packed, 6-ply heavy-duty asphalt-lined 
marine-type paper bags containing 50 pounds. It can be 

SO Di U M CMC added to the mud system through the conventional hop- 
per or jet mixing equipment without special precautions 

Sodium Carboxymethylcellulose or equipment. If high cost and high mud viscosity have 


limited your use of CMC, try Du Pont CMC Grade DM. 


Ask your local mud dealer for Du Pont CMC Grade 
DM, or contact direct at: 
E.1I.du Pont de Nemours & Co. (Inc.), Explosives Dept., 











te un par or Wilson Bldg., 1621 Main St., Dallas, Texas; 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 2930 | 4 44 St., Los Angeles, California; or 
L a Chemical Sales, Wilmington 98, Delaware. 
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Otis - Hirst In Pressure Contro/ 


Scratchers 
remove mud 
cake, and here 
is how to 
prove it 
Run B and W 


* Scratchers on your 
casing. 


CENTRALIZER 


2 Move the casing 
“after it reaches 
bottom. 


3. Circulate until re- 
turns from bottom 
reach the shaker 
screen. 


am 2 


gr 
* _ewanrd 


i) Bon? W 
Yd, Nu -Coil Scratcher 


B and W 
MULTI-FLEX 
SCRATCHER 


Bar 


Rotating Scratcher 


THERE IT IS! .. 


You will see all the 
evidence you need to 
convince you that B 
and W Scratchers and 
Centralizers have condi- 
tioned the hole . . 
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Well Completion Specialists 


GULF COAST WEST COAST 
Box 5266 Box 3751 
Houston 12, Texas Los Angeles 54, Calif 
Phone WA-3-6603 Phone DA-4-1106 
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1954, Jour. Pet. Tech.) 
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and ‘“‘F’’ differential 
liberation at 140 F. a 
1 1600 
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Table 4: Calculation of “F” 
To = 140 F Oe 
1 2 3 4 5 fj 7 8 9 10 i 12 13 
Liberated Atm. Ug Uo Up/Ug v B B/v F 
P Gas PR TR _ Viscosity Viscosity 5)x(6) Up/UgxB/v 
Sp. Gr. Ratio Bbls 
psig Cp. Cp. Cp. MCF 
2540 845 3.85 1.37 2.16 01080 0233 «240 ~=:10.3 819 1.652 2.02 20.8 
2300 790 3.48 1.44 1.77 01100 0195 .250 12.8 949 1.593 1.68 21.5 
2100 760 3.17 1.46 1.63 01110 0181 .260 14.4 1.061 1.550 1.46 21.0 
1900 746 2.87 1.48 1.48 01115 0165 .272 16.5 1.203 1.510 1.25 20.6 
1700 743 2.57 1.49 1.40 01115 0156 .285 18.3 1.384 1.472 1.06 19.4 
1500 743 «22.97 «41.49 = 1.82 O1115 0147 .303 «= «20.6 ~=—-1.600 1.433 =.896~— «18.5 
1300 .745 1.97 1.48 1.26 01115 0140 §=.323 23.1 1.878 1.395 743 17.2 
1100 750 1.67 1.48 1.20 01115 0134 .347 25.9 2.268 1.360 .600 15.5 
900 765 1.37 1.46 1.16 01110 0129 380 29.5 2.813 1.325 471 13.9 
700 800 1.08 1.42 1.11 01100 012% .425 34.8 3.673 1.290 .351 12.2 ’ 
500 870 78 1.35 1.08 .01060 .0114 .495 43.4 5.203 1.250 .240 10.4 
300 1.007 48 1.22 1.04 01030 .0107 .590 55.1 8.650 1.205 .139 7.67 
From From table 1 From From From From From 7 
Fig. 1 or Fig. 4 Fig. 7A Fig. 6 Fig. 8 table1 Fig. 2 4 
or 7B q 
—o — ———— —— = TS — — 4 
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Table 5: 


Calculation of 
k,/k, and S, 
from reservoir 











production 
history. 
Sw = .20 N = 22.2 MM bbl Bo = 1.652 1—Sw/Bo = .4843 
l 2 3 4 5 6 7 8 9 10 11 12 
kp /k Cumol = = : 
g/Ko 
P k R Ts R—rg B n 1—n I-n) B So 
R—rs 
psig MCF/bbl MCF/bl F MM bbl (8) /22.2 11)x.4843 
2345 21.6 1.600 1.395 205 0095 1.605 643 0290 9710 2 1 588 735 ; 
2210 21.4 2.459 1.339 1.100 051 1.575 98) = .0441 9559 =—-1. 506 729 
2085 21.0 3.400 1,095 2.305 110 1.547 1. 265 .0570 .9430  =1.459 707 
1930 20.5 4.550 1.020 3.530 172 1.517 1.580 0712 .9288 1.409 682 
From From From From From 


Fig. 1 Fig. 8 Fig. 1 Fig. 2 





be assumed that the gas cap will diffuse through the oil zone 
in the production process, then the ¢ factors of Eq. 4a must 


Vv” I 
ae 2 
Vo 


Equations 6a and 7b are used together with the pressure- 
production history to calculate k,/k, as a function of oil 
saturation. 

Calculations of future performance are made in five steps, 
as follows: 


include the gas cap term mB, ( 


(1) Assume a pressure drop and a gas-oil ratio, and cal- 
culate the corresponding increment of oil production by 
Eq. 4a. 


(2) Calculate the average oil saturation from the pressure 
and accumulated oil production by Eq. 6a. 


(3) Determine k,/k, from the extrapolated curve of k,/k,, 
versus S,. 


(4) Calculate the gas-oil ratio from Eq. 7a. 


(5) If the calculated gas-oil ratio of Step 4 is near the 
assumed gas-oil ratio of Step 1, check the entire calculation 
by calculating the cumulative gas production (g;) and solving 
Eq. | for a value of 1.0. 

The assumption of gas-oil ratio in Step | is made because 
the balance is least sensitive to errors in gas-oil ratio and 
consequently the calculated ratio of Step 4 is closer to the 
correct value than the assumed value of Step 1. If the cal- 
culated gas-oil ratio of Step 4 does not agree with the assumed 
gas-oil ratio of Step 1, then it is used as the Step 1 assumption 
for the next trial. This generally reduces the number of trials 
to two over much of the calculation. 


Example 2 is the calculation as applied to Reservoir “X 


Example 2—Pressure Depletion Performance 


The problem is to calculate the performance of Reservoir 
“X” under continued production by solution gas drive. Given 
are: 


a. Data and solution of Example | (Part | of this series) 
b. Oil viscosity curve, Fig. 8. 


c. Gas viscosity correlations of Figs. 6, 7A and 7B. 
Solution: 


a. Calculate “F” as a function of pressure as shown in 
Table 4, and plot (Fig. 8). 
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b. Usi 


ng Eq. 6a and 7b, and Fig. | (Part | of this series), 


calculate k,/k, and SO, for each of the pressure points 
ot Fig. 1 (Table 5) and plot as shown in Fig. 9. Extrapo- 


late 


as indicated. (It is useful to compare this curve 


with curves from similar reservoirs with more advanced 


hist 


ory, and to use them as a guide in making the ex 


trapolation. Laboratory determinations of k,/k,, if 


ava 


ilable, are also very useful.) 


c. Plot the BHP and GOR history of Fig. 1 as a function 
of cumulative oil production as shown in Fig. 10A 


(n; 
pro 


is the fraction of original in-place oil which has been 
duced, and is calculated by dividing the cumulative 


production in barrels by 22,200,000.) 


d. Cal 


culate n; and r, for assumed pressures as indicated 


in Table 6. The calculation procedure is as follows: 


(1) 


(2) 


(4) 
(5) 


(6) 


(7) 
(8) 
(9) 


(10) 


For an assumed pressure drop and r; (at the lowe! 
pressure) calculate An by Eq. 4a. Cols. I-11 show 
this calculation. 

Add An to n, for the preceding step to get the n 
value at the lower pressure. (Col. 12) 


Calculate S, from Eq. 6a, as indicated by Cols 
13-16. 


From Fig. 9, and S, of Col. 16, find k,/k,. 


Calculate r; from Eq. 7a, as shown in Cols. 18-21 
If r; of Col. 21 is about the same as that of Col. 2 
complete the calculation as follows: 


Calculate r, as the average of r; and preceding | 
of Col. 21. 

Calculate Ag as An r,. 

Calculate g, as the summation of Ag. 

Calculate N (Eq. 1.). If N is near 1.00, the cal 
culation is in balance and the next step may be 
calculated. If not, the entire calculation must be 
repeated for a new r, (Col. 2). However, if the 1 
of Col. 21 is close to that of Col. 2, a check is 
usually obtained. If the r; of Col. 21 is not near 
that of Col. 2, repeat the calculation, using a new 
r,; equal to or near that of Col. 21. (This expedites 
the trial and error procedure. ) 


Plot r; and P as a function of n,; (Fig. LOA). Extra 
polate to make first estimates of r; (Col. 2). 


In Table 6, the accuracy of calculation of An is limited pri 


marily by the accuracy to which ¢, and ¢,, can be determined, 
and r, is limited by the accuracy with which k,/k, can be de 
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Calculation of 


performance by 
pressure depletion 
from 1930 psi bhp. 



































rj MCF/BbI 


@ FIG. 10A. Calculated performance of Reservoir ‘*X’’ under 


termined. The limits of accuracy in determining these quanti- 
ties are such that it appears that slide rule accuracy is satis- 





Sw=.20 Bo=1.652 1—Sw/Bo = .4843 ¥. 
1 2 3 4 5 6 7 8 9 10 11 12 13 
P rj Ta dg dnnj-l ¢dggi-2 1-(6)-(7) ogra dnidgta An nj 1-nj 
psig MCF/bbl MCF/bbl (8)/(10) 
1.580 MM bbl oF 
1930 -—— .0712 
22.2 MM bbl 
x ’ ist estimate from extrapolation of performance curves 
1700 6.60 5.58 5 3.79 .0384 6064 .3552 21.15 21.69 .0164 .0876 9124 
7.00 5.78 : 21.91 22.45 .0158 .0870 9130 
2nd estimate to agree with Col. 21 of previous calc. 
1500 8.60 .80 18 2.91 0157 .7316 «=6.2527- Ss 22.70 22.88 .0110 .0980 9020 
9.10 8.05 23.43 23.61 .0107 .0977 . 9023 
1300 13.00 11.06 -.03 2.36 — .0030 7967 2063 26.10 26.07 .0079 . 1056 8944 
11.20 10.16 23.98 23.95 . 0086 . 1063 8931 
11.35 10.23 24.14 24.11 .0086 1063 . 8931 
1100 13.60 12.48 —.15 1.96 —.0159 .8342 .1817 24.46 24.31 .0075 .1138 . 8862 
13.30 12.33 24.17 24.02 .0076 .1139 8861 
900 16.40 14.86 —.21 1.66 —,.0239 .8620 .1619 24.67 24.26 .0067 .1206 8794 
- 14.60 13.96 23.17 22.96 .0071 .1210 8790 
700 16.00 15.32 —.24 1.43 —.0290 .8845 .1445 21.91 21.67 .0067 .1277 8723 
500 19.00 17.45 —.23 1.24 —.0294 ,8943 .1351 21.64 21.41 .0063 .1340 8660 
17.10 16.50 20.46 20.23 .0067 . 1344 8656 
300 14.00 15.54 -.21 1.08 -,0282 .8981 .1301 16.78 16.57 .0079 .1418 . 8582 
n 16.10 16.59 n 17.92 17.71 .0074 1413 . 8587 
Assumed Avg. of 
rj and From Fig. 5 
preced- 
ing Ti 
(col. 2) 
14 15 16 17 18 19 20 21 22 23 24 25 26 «(27 
B B(l-nj) So kg/kgo F F (kg/ko) Tg rj Ta Ag Bi &idg Nign N 
Antg LAg 
(16)x.4843 MCF/bbl MCF/bbl MCF/bbl MCF MCF 
(3557 MMCF 
19304 4.55 . 1602 }——_-_—_—_ 
17007 1.472 1.343 .650 .31 19.6 6.08 92 7.00 (22,200 M bbl 
1.344 .651 31 6.08 7.00 5.78  .0913 .2515 .9532 0470 1.000 
1500# 1.433 1.293 .626 45 18.4 8.28 . 84 9.12 
1.293 .626 45 8.28 9.12 8.06 .0862 .3377 .9827 .0176 1.000 
1300# 1.395 1.248 .604 -61 17.1 10.43 .76 11.19 
1.246 .603 .62 10.60 11.36 
1.246 .603 .62 10.60 11.36 10.24  .0881 .42581 .0049—.0032 1.002 
1100¢ 1.360 1.205 583 81 15.6 12.64 68 13.32 
1.205 583 81 12.64 13.32 12.34 .0938 .51961 .0184—.0171 1.001 
9007 1.325 1.165 564 1.01 13.9 14.04 60 14.64 
1.165 564 1.01 14.04 14.64 13. .0993 .61891 .0274—.0254 1.002 
7008 1.290 1.125 .545 1.25 12.3 15.38 .52 15.90 15.27 .1023 .72121 .0313—.0306 1.000 
500% 1.250 1.083 .524 1.60 10.4 16.64 43 17.07 
1.082 524 1.60 16.64 17.07 16.48  .1104 .83161 .0312—.0309 1.000 
300% 1.205 1.034 501 2.05 7.7 15.79 .33 16.12 
1.035 .501 2.05 15.79 16.12 16.60 .1228 .95441 .0308—.0297 1.001 
From From From From Avg. of rj 
Fig. 2 Fig. 9 Fig. 8 Fig. 2 and preced- 
ing tj 
(Col. 21) 


factory for the calculations of Table 6. To check this assump- 
tion, the entire calculation was repeated with the slide rule, 
with the following results: 

The maximum difference in values of n; and g; were less 
than 1 per cent, and r, values differed by less than 3.2 per cent. 
(Fig. 10A shows the plotted values of r; by both methods of 
calculation.) Determination of n,;, g; and r, within these limits 
is adequate for almost any prediction purpose and is well 
within the limits of accuracy of k,/k, extrapolation. It is con- 
cluded that slide rule solutions of Table 6 are satisfactory. 

It should also be noted that the calculation procedure uses 
an arithmetic average of two instantaneous gas-oil ratios to 
calculate gas production between two points on the GOR— 
cumulative production curve. This procedure is not mathe- 
matically correct, but error can be minimized by using small 
pressure increments. However, the uncertainty of k,/k, extra- 
polation is such that the use of pressure increments of less 


than 200 psi will seldom be justified. 


In each new calculation of production increments, the first 
estimate of r; should be made by extrapolation of the curves 


of Fig. 10A. 


The concluding Part 3 of this series follows next month 
and will illustrate a simplified method of calculating the per- 
formance of Reservoir “X” under gas injection. 


THE PETROLEUM ENGINEER, December, 1955 
















































thi 
the 
ar 
col 


co 


eS. eP 


rhs - —- wna 3 





1.000 
1.000 


| .002 
| 001 


| .002 
| .000 


1.000 
1.001 


np- 
ule, 


less 
ent. 
; of 
nits 
vell 
on- 


ISES 
3 to 


the- 
nall 
tra- 
less 


first 
ves 


nth 
per- 











‘Delta Sedimentation’ 
Paper Featured in 
Cuban Congress 


One of the many important papers 
presented recently at the First Cuban 
Petroleum Congress was a discussion 
of “Mississippi Delta Sedimentation” 
by Dr. Philip C. Scruton, staff geologist 
with Stanolind Oil and Gas Com- 
pany. The Congress, held at the Uni- 
versity del Oriente in Santiago de 
Cuba, met in October. 

Scruton’s paper is based on results 
of work done in connection with Proj- 
ect 51 of the American Petroleum In- 
stitute, a research project on recent 
shallow water marine sediments in the 
Gulf of Mexico. Most of the work is 
being done by the Scripps Institution of 
Oceanography at the University of 
California, where Scruton was engaged 
in research prior to joining Stanolind 
in September, 1954. 

The paper deals with the building 
through time of the Mississippi delta, 
the destruction of older deltas in the 
area, and the way in which deltas 
combine to make geologic formations. 

Scruton points out that a wide belt 
of coastal Louisiana has been de- 
posited since the Wisconsin glaciation 
by a step-by-step process of delta build- 
ing followed by partial delta destruc- 
tion. At least six Mississippi deltas 
older than the present one have been 
previously recognized. Each was built 
seaward into deepening water over the 
submarine toe of an earlier delta, and 
coastal Louisiana consists of a sea- 
ward thickening wedge of imbricating 
deltas. All of this sedimentary mass to- 
gether constitutes a true geologic for- 
mation, a natural sedimentation unit 
bounded above and below by geologic 
breaks. 

Detailed studies of a large number 
of cores and surface samples shows 
that bedding and lamination of the sedi- 
mentary delta beds is most complex 
and variable in shallow water near the 
delta shore. The sediments become 
progressively more uniform and homo- 
genous seaward into deeper water un- 
til near the outer limits of deposition, 
they again become complicated and 
heterogeneous, containing “curious 
pockets, lumps, and lenses of sand or 
clay.” 

Relationships between the several 
beds in a delta also causes the different 
depositional environments to migrate 
seaward. These depositional environ- 
ments preserve the same relative depth 
position as they migrate, with the re- 
sult that sediment units generated in 
them are widespread areally, have rela- 
tively uniform character, and bear defi- 
nite predictable relations to each other, 
Scruton points out. 
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“So | says, ‘If its a . 
Christmas Tree... 
I'll decorate it...” : 


The naive young man may not know a Christmas tree from 
a Christmas tree... but here’s something you can bet on: 
veteran Joe Roughneck, symbolic figure of the fabulous oil 
industry, knows everything about everything concerned 


with drilling for and producing oil . . . including pipe. 


Whether Joe is rendering rugged service on a rig..or 
whether he’s the brain of a big company . . he knows the 
kind of quality pipe it takes. More, he knows Lone Star 
makes it..and will deliver it on the double! Depend on 


Lone Star API casing, tubing, and line pipe. 


Neighbor, wherever you are, 
MERRY CHRISTMAS! 
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Plastic Coated Walnut Shells... | EXCLUSIVE 


NEWEST METHOD TO CONTROL 
UNCONSOLIDATED SANDS 


B. J. Ladd and K. E. Terrell 


Dowell Incorporated 
Houma, Louisiana 


N EWEST method to meet with con- 
siderable success in controlling the 
production of sand from unconsoli- 
dated formations is plastic coated wal- 
nut shells. When pumped down the well 
and into the formation, this mixture 
sets up a barrier consisting of ground 
walnut shells consolidated in place with 
set plastic. This material provides a 
combination of two essential factors in 
successful sand control: (1) graded 
solids; and (2) a permanent binding 
agent. 

This innovation in sand control is 
making it possible for operators in 
South Louisiana to dually complete 
wells in formations where sand pro- 
duction had been a serious problem. 
The application of permanent-type well 
completion techniques are more attrac- 
tive when sand production is con- 
trolled. Multiple producing zones and 
unconsolidated sands are not uncom- 
mon through the broad coastal plain of 
South Louisiana. It is in this area, as 
well as along the Texas Gulf Coast 
where similar problems exist, that sand 
production is being controlled by this 
new idea. 

Properties and application. Walnut 
shells are readily available and have a 
number of desirable properties. They 
are ground and graded to the required 
particle size, and the irregular shapes 
provide good bonding surfaces. The 
plastic adheres readily to the shells and 
is partially absorbed by them. Their 
specific gravity is about 1.35, which is 
about half that of sand. One cubic foot 
of shells weighs approximately 40 |b. 

During application, the walnut shells 
are first coated with liquid, unset plas- 
tic containing a catalyst to control its 
setting time. The plastic coated shells 
are then blended into a fluid carrying 
medium, after which they are pumped 
into place in the well. There, the plas- 
tic sets, forming a rigid permeable net- 
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A mixure of plastic, ground walnut shells 
and a setting time control agent is solving 
difficult sanding problems in South Louisiana 


Wor Berar 


Ke 























OATED : 
T SHEL 
a feACS sss 
ZONE $25 


PAY 
ey aaa 


FF tndoe 3 RS 
am sf 
‘ Vertes th ys 
b Sea ee SON SY 
pg IER TER ae RNAS 





FIG. 1. Plastic coated walnut shells in an oil-carrying agent are in- 
jected under pressure into the incompetent sand formation (left). When 
the plastic sets, the shells form a consolidated network, through which 
sand-free oil can be produced (right). 
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FIG. 2. Ground and graded walnut shells at left and a plastic material, 
center, combine into consolidated, highly permeable mass, right. 
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work which holds back unconsolidated 
formation sand, yet does not interfere 
with the production of well fluids. This 
consolidated walnut shell network has 
a compressive strength of 1500 psi to 
2000 psi. The tensile strength may vary 
from 180 psi to 200 psi, depending 
upon the amount of pressure applied to 
the shells before an initial set of the 
plastic takes place. In laboratory tests, 
these shells have been subjected to 
7500 psi pressure without being 
crushed. 

Permeability of the network of shells 
will vary from a few darcys to several 
hundred darcys. This also is governed 
by the amount of pressure applied to 
the pre-set shells. A positive pressure 
of 7500 psi applied across the walnut 
shell network results in a permeability 
of approximately 4 darcys. 

Durability. The durability of the 
shell network is very good. Erosion 
tests were made in which oil contain- 
ing very fine sand (325 mesh) was 
pumped through the consolidated 
shells. This test was equivalent to 4 
years production from a well produc- 
ing 200 bbl of oil per day from a 10 ft 
pay, with 742-in. well bore. No appre- 
ciable wear or abrasion could be noted 
following the test. 

Carrying medium. Refined oil, with 
a low sand-falling rate, is desirable for 
use as a Carrying medium. Number 2 
Cyril oil, a green refined oil, is widely 
used for this purpose. Emulsions can- 
not be used, as the plastic causes them 
to break out. Water is detrimental and 
acid will cause the plastic to flash set, 
so these should not be used as carrying 
fluids, with plastic-coated shells. 

Equipment needed. The equipment 
needed to perform a treatment is the 
same as that used for any squeeze job. 
A full-bore squeeze tool should be used 
to direct the slurry, and to keep the 
well under control at all times. A con- 


FIG. 4. Walnut shells are added to the blender located above 
tanks which contain the oil used to carry the plastic coated shells 
into the well. FIG. 5. (right) After the desired amount of ground 


FIG. 3. Graded sand is added to the mixing unit to be used as a spearhead 




































for the plastic coated walnut shell treatment which locks the sand in place. 


crete mixer or a blender is used to coat 
the shells with plastic. Paddle tanks 
are used to mix the shells into the carry- 
ing medium and keep them suspended. 
Conventional pressure pumps are used 
to displace the slurry into the forma- 
tion. 

Field procedure. The application of 
a treatment is relatively simple. A 
study of the well condition should be 
made before treatment. Information, 
such as bottom-hole temperature and 
pressure, depth, type of formation, 
thickness of pay, type of well fluid, and 
previous sand control measures, all are 
important in setting up the job for the 
best possible results. 


The treatment is usually performed 
in stages, so that the formation will be 
completely packed with the plastic 
coated shells. Between two and foul 
stages, with not more than two screen 
outs (squeezes), are recommended 
Some treatments have been successfully 
conducted, however, using only one 
stage, without a screenout. 

The treatment is performed under a 
packer or retainer, in order to localize 
high pressures and to keep the well 
under control at all times. This too! 
should be the type that permits ci 
culation of fluid below the tool, with 
sufficient tail pipe to extend five feet 
above and below the perforations. Th 


walnut shells is added to the plastic in the blender, the prope 
amount of catalyst is measured and added. Mixture is then dumped 
into paddle tanks beneath for mixing with carrying mediun 








STRONGER 


under every pumping condition 


HEATREAT #1 CM 
for med-heavy duty — light corrosion 
TYPE 5 
for heavy duty — medium corrosion 
HI-TEN 
for heavy loading — severe corrosion 
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for heavy duty — severe corrosion 
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tool should not come into contact with 
the perforated casing. The mechanical] 
hook-up of the well is the same as for 
a cement squeeze job. 

After the tool is run and the me. 
chanical hook-up is made, the tail pipe 
is lowered to three feet below the per- 
forations, with the tool unset. The 
work-over fluid is displaced from the 
tubing, plus five barrels, with lease oil 
or diesel oil. The tail pipe is then raised 
to three to five feet above the perfora- 
tions and the tool is set. The forma- 
tion is then broken down with oil and 
an injection rate established. The con- 
centration of the shell-oil slurry js 
governed by the injection rate. 

With the tool still set, 3 bbl of re- 
fined oil is pumped ahead and behind 
the shell-oil slurry. This forces the tub- 
ing volume of lease oil or diesel oil into 
the formation ahead of the shells to free 
the formation of any water. It also 
eliminates the setting of the tool with a 
tubing full of shell-oil slurry, which 
would have to be done within a limited 
amount of time, due to the falling of 
the shells through the carrying fluid. 

The shells are displaced into the 
formation under pressure. It is recom- 
mended that the maximum displace- 
ment pressure be such that the bottom- 
hole pressure does not exceed the over- 
burden pressure. The figure arbitrarily 
used in calculating the overburden 
pressure is | pound per foot of depth. 
If this maximum pressure is reached 
during injection, the pressure is bled 
off until the column becomes balanced. 
The tool is then released and the re- 
maining shells are reversed from the 
tubing. After the shell-oil slurry starts 
to move, the tail pipe is lowered 
through the perforations and back to 
its original position. The entire tubing 
volume, plus a few barrels, should be 
reversed after the tail pipe has re- 
turned to its original position. 

If the maximum pressure is not 
reached, the shells are over-displaced 
one barrel and then reversed out in the 
Same manner as if the maximum pres- 
sure had been attained. In either case, 
the well*is shut in for six hours before 
attempting another stage. 

Each stage is conducted in this man- 
ner except the last stage. Then the tail 
pipe is not lowered while reversing out. 
This should leave shells in the casing, 
which will be drilled out. The tool may 
be pulled after six hours and a bit run 
in the hole. At least twenty-four hours 
should elapse before drilling out, to 
give the shells time to set up hard. 
After drilling, the well may be com- 
pleted by any method desired. 
Problem well. One problem well that 
proved interesting was located in the 
Valentine field of LaFourche Parish. 
This well was perforated with 6 shots 
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per foot, over a 20-ft pay section. Total 
depth of the well was 7096 ft. Prior to 
the application of the plastic coated 
walnut shells, an open hole completion, 
a screen completion, and an Ottawa 
sand and screen completion had been 
made, with little success. This well was 
initially completed with a conservation 
test of 82 bbl of oil per day flowing at 
535 psi, making a trace of sand, on a 
9/64-in. choke. The producing forma- 
tion was not a clean sand but one with 
several shale breaks in the interval, 


.. common to South Louisiana. 


Prior to injection of shells into the 
tubing, the formation was broken down 
with a bottom-hole pressure of 4486 
psi. An injection rate of 1.2 bbl per 
minute was established. Concentration 
of the shells in the first stage varied 
from %2 to 1 lb per gallon. The first 
shells at 1/2 Ib per gallon entered the 
formation at a bottom-hole pressure of 
4390 psi, followed by 34 lb per gallon 
at a bottom-hole pressure of 4690 psi. 
The final portion of the mixture entered 
the formation at a bottom-hole pres- 
sure of 4990 psi, and was finally com- 
pletely displaced at a bottom-hole pres- 
sure of 6986 psi. The well was re- 
versed clean to bottom and the waiting 
interval began, prior to the second 
stage. 

Formation was again broken down 
and an injection rate of 1.2 bbl per 
minute was established with a bottom- 
hole pressure of 4486 psi, which rep- 
resented no change over the initial 
breakdown pressure. It was decided 
at this point to mix the second 
stage with a concentration of 1 lb per 
gallon. Three barrels of the mixture 
were displaced into the formation with 
the maximum bottom-hole pressure of 
7100 psi being reached. The normal 
procedure was followed and the well 
placed on production after 24 hours. 
On an 8/64-in. choke, the well was 
opened with 325 psi on the tubing. Al- 
ternate “slugs” of oil, water and fine 
sand were produced for a period of 8 
hours. At the end of this time, the well 
started making clean oil, flowing at 675 
psi, and continued for 28 hours. At this 
point, the well flowed 100 per cent sand 
for 6 minutes on an open line, cleaned 
up and 2 months later is still producing. 
sand-free, 75 bbl oil per day flowing at 
675 psi on an 8/64-in. choke. No shells 
were ever returned to the surface dur- 
ing production. 

Not a cure-all. Plastic coated wal- 
nut shells have proved satisfactory as a 
sand control measure. They have not 
proved to be 100 per cent successful 
nor are they expected to become a 
“cure-all,” but with new and improved 
techniques, their use can be expanded 
to cover many problems encountered 
today in the field of sand control. * * 
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Round trip time is not only non- 
productive—it also adds to the 
wear and tear of your rig and to 
your cost per foot of making hole. 

Round trips cannot be elimin- 
ated but they can be reduced. 
Actual cases throughout the coun- 
try show that diamond drilling 
bits stay on bottom longer, drill 
a straighter hole and require less 
weight. 

You can save time and money by 
using one of the many varieties of 
Christensen Diamond Drilling 
Bits, manufactured in any size and 
designed to fit your particular 
drilling conditions. 

Take advantage of a Christensen 
Diamond Drilling Bit by (1) out- 
right purchase—you pay for the 
diamonds in the bit plus a setting 
charge. Upon return of the used bit 
you are credited with diamonds 
salvaged; (2) rental basis—you 
gain the advantages of a diamond 
drilling bit at a predetermined 
price per foot, and have the added 
advantage of knowing bit cost per 
foot well in advance of the drilling 
operation. 


DIAMOND 
PRODUGTS 


SALT LAKE CITY, UTAH 
















Complete rebuilding of Ameri- 
can Tidelands drilling barge, 
following an upset while moving 
off location in June, is again 
ready for offshore drilling serv- 
ice. The barge is capable of 
drilling to 18,000 ft in up to 
40-ft waters. 


Returned to 


AMERICAN Tidelands, Inc., drilling 
barge 101 has completed a fitting out 
and overhaul and is being returned to 
offshore duty. The 200 by 74-ft barge, 
one of the largest afloat, was upset last 
June while moving off location follow- 
ing successful completion of a well for 
a major company. Rebuilding work 
was done by Alexander Shipyard, Inc., 
who originally designed and con- 
structed the craft. 

The 101 is capable of drilling in 
water to 40 ft deep and can operate 
safely at distances from 40 to 50 miles 


offshore. The main flotation barge, 
with a molded depth of 12 ft and rela- 
tively small drilling slot, contains the 
ballast pumps and engines for sub- 
merging and raising the barge on loca- 
tion. These ballast pumps also flood 
and discharge the water from the four 
outrigger pontoons that provide stabil- 
ity during the raising or submerging 
of the main barge. In submerging, the 
main barge is flooded first, the four 
pontoons providing water-surface sta- 
bility, then the pontoons are flooded 
and sunk beside the barge during the 





These five diesel engines, each developing 500 hp, work through a chain- 
drive compound to operate the two main mud pumps and two 800 kw gen- 
erators. The generators power two 800-hp electric motors that drive the 
drawworks and rotary. 
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Sea Duty 


drilling operation. In raising the barge, 
the process is reversed, with the pon- 
toons being emptied by the ballast 
pumps, after which the pontoons again 
provide water-surface stability during 
the raising of the barge. 

All drilling machinery is housed on 
the main deck, 64 ft above the bottom 
of the main hull on 16 steel columns 
6 ft in diameter. The main drive is from 
five 500-hp diesel engines, working 
through a chain-drive compound to 
operate two 850-hp input mud pumps 
and two 600 kw generators develop- 
ing 280 v at 1100 rpm. In this ar- 
rangement, the two generators are 
linked in series with two 800-hp elec- 
tric motors that drive the drawworks 
and rotary. The motors at the draw- 
works and rotary are completely en- 
closed against any possible gas-con- 
taminated air from the wellhead, air 
for cooling being pumped through 
ducts from the housing end of the 
barge. 

A third agitator pump is driven by 
its own dizsel engine. Three diesels 
drive 100 kw generators that supply 
the lights, air conditioning and other 
barge facilities. 

The barge has adequate mud tanks 

on the upper platform, portable water 
tanks of 500 bbi capacity, and drilling 
water tanks of 390 bbl capacity. 
‘ Air conditioned quarters, galley, 
laundry, dining room and recreation 
hall, with television, are on a deck 
above the main drilling machinery. 

The rig is rated for 18,000 ft drilling. 
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Introducing the new Merla 


PISTON-PLUNGER ASSEMBLY 

































The new Merla ‘Catcher Assembly and Piston Plunger"’ fills a long- 
time production need for a simple, rugged and efficient piston 
plunger. 





Meeting the tough demands of every day ‘‘oil patch"’ performance, 
it makes countless trips each day, up and down the tubing string 
. .. providing an effective gas-fluid seal . . . and top-notch paraffin 
scraper qualities. 


Consider these advantages — lower gas/oil ratios... increased 
production . . . paraffin removal ...and longer life flowing wells 
— then, call your nearest Merla ‘‘production-wise"’ engineer, he 


is as near as your telephone. 


CATCHER ASSEMBLY PISTON PLUNGER 











Engineering Service Co., Corpus Christi, Ph. TUlip 3-4489 — Odex Eng. & Eqpt. Co., Odessa, Ph. 7-3568 — Clif Mock Co., Houston, Ph. Olive 4-2641; Lake 




















irge, Charles, Ph. HE-6-8264; New Iberia, Ph. 2-3626; Lafayette, Ph. CE-4-1824 — Hudson-Eads, Inc., Wichita Falls, Ph. 2-8584; Abilene, Ph. 2-5331 — Merla Tool 
Corp., Shreveport, Ph. 5-3701; Oklahoma City, Ph. Melrose 2-6983 — A. Greer, Farmington, Ph. Davis 5-3123 — Swan Specialties Co., Casper, Ph. 2-2689 — 

pon- Eastman Oil Well Survey Co., Calgary, Ph. 3-3446 — Petroleum Industry Consultants, C.A., Caracas, Venezuela, Ph. 57.092. 

last 

gain ———— 

ring 

r SUBSCRIPTION ORDER FORM 

tom e 

mans The Petroleum Engineer, 

rom 

tne Box 1589, Dallas, Texas. 

| to 

mps (Enter) (Renew) my subscription for— 

lop- 

pa SPECIALIZED EDITIONS 

are O DRILLING and PRODUCING O OIL and GAS PIPELINING 

lec- O REFINING and PETROCHEMICAL 

rks l year...$2.00 O £2 years... $3.00 O 

ail 3 years... $4.00 O 


we MANAGEMENT EDITION SWACO TOTAL MUD D-GASSER 


air lyear...$5.00 O £2 years... $8.00 O 














ugh 3 years... $10.00 O Removes all the gas from 
th 
; all the mud 
ic Name 
y 
7 ik @ Reduces blowout hazards 
wa ns a @ Reduces mud costs 
— ®@ Saves lost rig time 
aks Position @ Reduces high funnel mud viscosities 
iter 
ing Home Address ’ 
Write for full information 
ey, 








ck A Sid Richardson Development Company 
1211 Ft. Worth National Bank, Ft. Worth, Texas 


ion Office Address SW C SALT WATER CONTROL, INC. 
| 











i | City ae | 















THE PETROLEUM ENGINEER, December, 1955 To obtain more information on products advertised see page E-51 B-119 


d man to know 





The Tretolite field engineer in your area is a good 
man to know. He also is easy to know — he has prob- 
ably called on you already. He is always available to 
help you get maximum results from your demulsify- 
ing procedures. He will help you combat corrosion, 
paraffin accumulations and scaling. He will assist you 
with problems of decreasing production, water-flood- 
ing or mud sheaths. He’s a good man to know because 
he offers not only his own experience and know-how, 
but the facilities of the entire Tretolite organization. 
He will help you, or find someone who can. He’s a 
good man to know. 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, St. Louis 19, Missouri 


5515 Telegraph Road, Los Angeles 22, California 


sIFYING e DESALTING e CORROSION INHIBITING 
SCALE PREVENTION e PARAFFIN REMOVING 





compare your present 
fillup cost with 
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StratasCrete ( 


ADE MARK 


ew perlite aggregate 


—— 

















Fillup Cost/Cubic Foot @ 3000 PSI. 
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Comporison of Approximate Fillup Cost vs. Slurry Weights 
in Pounds Per Gallon of STRATA-CRETE 6—~Poriland Cement 
Mixes ot 3000 PSI. 








8% 


10% 


Per Cent Bentonite by Weight of Cement 








plus these advantages: 


Low Fillup Cost 


The excellent bridging and lightweight prop- 
erties of Strata-Crete 6 cement slurries reduce 
loss to thief formations, keep the slurry in the 
annulus. Therefore, actual cost to fill a given 
annulus is usually less than the cost when using 
other cement mixtures. 


Easily Placed 


Lightweight Strata-Crete 6 cement slurries are 
placed with normal pump pressures. The rela- 
tively low hydrostatic head reduces pressure on 
the formation and minimizes pressure parting of 
the formations. Its scouring action aids in remov- 
ing wall cake and bridges formed by formation 
fragments. Therefore, a more uniform sheath of 
concrete is obtained, because channeling is mini- 
mized. The slurry is placed with very little con- 
tamination from muds and formation fluids. 


Better, Cleaner Perforating 


Early compressive strengths of recommended 
Strata-Crete 6 cements are high enough to pre- 


vent casing movement, low enough to allow 
maximum perforating penetration. Increased re- 
siliency gives cleaner perforating, reduces shat- 
tering and fracturing, assures more accurate 
perforating into the producing zone. Even though 
recommended Strata-Crete 6 slurries have high 
resiliency, they also have low permeability. 


Availability 


Strata-Crete 6 can be obtained from your oil- 
well cementing service company. 


Write today for complete technical informa- 
tion. Strata-Crete 6 Sales Representative in 
Corpus Christi, Houston, Odessa, Texas; Lafay- 
ette, La., and Norman, Okla. 


Sales Representative in Rocky Mountain Area: 
Mud Control Laboratories, Inc. 


In California: Macco Corporation. 


* Refers to gallons of water required for each cubic 
foot of Strata-Crete 6. 


Great Lakes Carbon Corp.— Perlite Division 
1204 Prudential Building 


Houston, Texas 















Three Ideas to... 





FIG. 1. Extension ladder is hinged to the 
derrick leg. It is folded into the derrick 
when used to help the derrick man catch 
on to drill collars. 





FIG. 2. Drill collar subs are essential and 
several types are needed. These subs are 
racked conveniently for quick use and 
easy selection. 
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Of Drill Collars 


Shop-Made Devices Help on the 


LEAVE it to the inventive man who 
has to work to figure out ways and 
means of making his job easier. This 
was the case on one rig operating in 
“crooked hole” country. For here, it 
was common practice to use up to 20 
drill collars to provide the weight neces- 
sary in drilling straight holes where the 
“digging” was tough. Three good prac- 
tical ideas were employed to lessen the 
strain of handling these long strings 
of drill collars, and at the same time, 
decrease the safety hazard of the opera- 
tion. 


Ladder Extension 

Fig. 1 is a view looking up the der- 
rick and shows something a little bit 
different: A ladder extension on the 


‘monkey board. Purpose of this ladder 





FIG. 3. A new type pipe buggy was de- 
signed to facilitate handling drill collars 
on the cat walk. Conventional type shown 
in background. 


Ground and in the Derrick 


device is to enable the derrickman to 
catch the upper section of the drill col- 
lars as they come out of the hole or 
when they are run in the hole. It is 
hinged to the derrick leg and swings 
out of the way when not needed, as 
shown. When in use, the ladder is 
swung into position in approximately 
the same plane with the two derrick 
legs. The circular rung at top affords 
some safety to the derrick-man in that 
when he is up on the ladder, this rung 
strikes him across the back to prevent 
falling off the device. 


Drill Collar Subs 


Subs are important in handling drill 
collars either in singles or in doubles. 
Fig. 2 shows drill collar subs neatly and 
conveniently racked on the derrick 
floor so that they are easily available 
when needed. The two subs at left are 
designed to handle drill collars which 
have their box ends up; the four on the 
right were made for drill collars 
equipped with the pin ends up. 


Drill Pipe Buggy 

If you have ever laid down or picked 
up drill collars from the catwalk with- 
out the aid of some labor-saving gad- 
get, you know full well what a stren- 
uous job it can be. Fig. 3 shows a shop- 
made type of “buggy” that incorporates 
one large roller to take the load off the 
helper who has to guide the collar. It 
was made from a two-foot section of 
12-in. pipe and equipped with bearings 
at both ends for 134-in. rod material 
which serves as an axle. An appropriate 
handle was added to enable one man 
to control the device. The peg at the 
center of the buggy fits inside the drill 
collar so that it will not slip off. This is 
somewhat of an improvement over the 
conventional buggy shown in the back- 
ground for handling pipe on the cat- 
walk. ket 
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Drilling Fundamentals 





CROWN AND TRAVELING BLOCKS 


Allan Fredhold, Jr.* 


W trun the hoisting system, the crown and traveling 
blocks, when strung with the drilling line, act to multiply 
the line pull of the hoist so that the heavy weight of the 
drilling string may be raised and lowered during drilling. 

The blocks and line act as a highly engineered system of 
pulleys to provide the necessary mechanical advantage or 
load multiplication. This multiplication of force is accom- 
plished, as in any plain pulley system, at the expense of 
motion. Thus, the hoisting drum must spool on much more 
line than is equivalent to the distance through which the 
traveling block moves. 

A schematic picture of a simplified hoisting system is 
shown in Fig. 1. This figure shows a block set-up in which 
the mechanical advantage is six. Six is found by counting 
the number of lines that lift the traveling block. If a total 
load of 120,000 lb were to be lifted 100 ft with the illus- 
trated tackle system, the hoisting drum would have to spool 
600 ft of line, but the line pull of the hoist would only be 
20,000 Ib, providing negligible friction was encountered in 
the hoisting system. 

Actually, some effort would be required merely to move 
the line and rotate the sheaves. Due to the many variables 
encountered in this effort, it is the usual practice to add 2 
per cent of the applied force for each line. In our example, 
the application of this 2 per cent factor would add 12 per 
cent or 2400 lb to the necessary line pull of the hoist. The 
resulting 22,400 Ib, as the necessary hoist line pull to lift 
a load of 120,000 Ib, would be accurate enough for any but 
the most extreme cases. 

Prior to passing on to an actual description of the blocks, 
it should be noted that in the majority of cases and in Fig. 
1, the load on the crown block is appreciably greater than 


7 *Engineering Consultant, Burbank, California. 
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FIG, 2. Birdseye view of crown on drilling mast. Wilson 
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the load on the travel- "AST MINE SHEAVE 


ing block. If you real- 
ize that the line pull 
or the line tension is 
approximately con- 
stant, at about 20,000 
lb throughout the sys- 
tem, it becomes ap- 
parent that the load 
on the crown block is - 
160,000 Ib (8 lines by 
20,000 lb) as com- 
pared to 120,000 Ib 
(6 lines by 20,000 Ib) 
on the traveling block. 


CROWN BLOCK (4 SHEAVE 
whee 
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ORAGE SPOOL 
Crown Blocks 


The crown block, as 
the stationary pulley  somnne 
in the hoisting system aia <3 Ps 
is firmly fastened to “SS 
the top main, or water 
table, beams of the 
drill structure, wheth- 
er mast or derrick. Actually in mast design, the block 
beams are often an integral part of the mast structure 
rather than a separate assembly. 

The placement of the crown block is usually fixed by 
the design. This design placement is governed by the neces 
sity of the pipe hanging over the center of the planned well 
and by attempting to get the fast line sheave as close to the 
center (longitudinally) of the hoisting drum as possible. If 
the centering relationship is off enough so that a fleet angle 


7~ DEAD LINE 
2 ANCHOR 


FIG. 1. Schematic drawing of inline 
sheave arrangement for derrick use. 
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FIG. 3. Five-sheave drilling mast crown block. 
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Lee C. Moore 
FIG. 4. Fast sheave and running sheave set at angle to compensate 
for traveling block twist. 


of above 1.5 deg is obtained, poor drum spooling and exces- 
sive line wear will result. 

Although there are a multitude of crown block designs, 
including double-deck assemblies with right-angle top 
sheaves, some of the most popular models for normal mod- 
ern drilling incorporate parallel sheaves and a single-deck 
assembly. Other designs, particularly for mast use, utilize 
special design placement, an example of which can be seen 
in Fig. 4. For derrick use, where there is room for the line 
inside the structure, an inline sheave arrangement, as repre- 
sented schematically in Fig. 1 and in Fig. 5, is utilized. 

As a result of the space limitations in portable masts, a 
second basic parallel sheave design of crown block is often 
used. This mast crown block, which is shown in Fig. 3, 
utilizes an offset, parallel, fast-line, cross-over sheave to get 
the fast line from the outer rear of the mast into position 
over the traveling block. 

In Fig. 3 the photo also shows the placement of the guard 


er = 


9 wee 
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FIG. 8. Two-sheave traveling block assembly on truck-mounted rig: 
crown block in insert. Geo. Failing 


FIG. 5. Heavy duty inline crown block. 
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Unit Rig 
FIG. 6. Block-hook combination 
in four-sheave size. 


National Supply 
FIG. 7. Five-sheave block in op- 
eration with swivel attached. 


Brewster 


FIG. 9. Sheave-bearing construc- 
tion in a traveling block. 


McKissick 
FIG. 10. Combination hook and 
five-sheave block. 

















rollers that prevent the line from jumping out of the sheave 
should line spring-back, or other conditions, provide a slack 
line. 

Although not actually a part of the crown itself, the sand 
line sheave is often attached to one of the main crown block 
beams. In today’s operations, the sand line sheave is usually 
hung underneath the crown block, out of the way of the 
drilling lines. The actual location of the sheave is deter- 
mined by the location of the sand reel, but either drawworks 
(rear) or V-window (front) side are common locations. 


Traveling Blocks 

The majority of modern traveling blocks incorporate the 
parallel, inline sheave arrangement show in Fig. 12. The 
inline traveling block with the off-set crown block is shown 
in Fig. 11 during the raising of a portable drilling mast. 

Traveling blocks are designed and selected to satisfy 
a number of different, and in many cases conflicting, require- 
ments. A primary requirement is that in order to insure 
stability the block should have a low center of gravity, as 
any tipping or canting of the block during operations makes 
the derrickman’s job very difficult. The block should also 
be short so that less “head room,” especially in the shorter 
portable masts, is used at the top of the hoisting cycle. 
Similarly, the block should be narrow or slim so that the 
inside clearance space within the upper mast will not be 
endangered. In some mast designs this clearance space is 
further limited by the derrickman’s platform and pipe rack- 
ing structure. Both slimness and shortness combine to pro- 
vide a lighter weight block, so important in these days of 
portable equipment. 

On the other hand, a block that is too light will not over- 
come line friction fast enough to drop with an empty hook, 
so that some compromise is often necessary. Further, like 
all drilling equipment, both blocks and especially the mov- 
ing traveling block must be designed of heavy enough 
material to take the handling encountered in tough oil 
field use. 

These requirements have recently resulted in the design 
and use of the combination block and hook, built as a unit 
and shown in the Fig. 10 photo. This design, although pro- 





gis 


Guiberson 


FIG. 13. Block (45-ton) and spring hook. 
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FIG. 14. Block and hook in opération on 
Service Drilling Company rig. 


™ 
mom 


FIG. 11 Eight-line stringing of crown and traveling block is made 
during raising of portable mast. Emsco 


viding a more rigid connection be- 
tween the two units, saves a great 
deal of operational space.. 

As the traveling block operates in 
human working areas, the points 
where the cables run on to the 
sheaves must be guarded against 
personal contact. In practice, only 
very narrow entry points are left in 
the block guards for the lines. A 
typical safeguard is shown installed 
on the traveling block in Fig. 12. 


Stringing 
The stringing or reeving of the 
crown and traveling block can be 





Bethlehem Suppl) 


Wheland FIG. 15. Crew makes a trip. 
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accomplished in many ways to suit the special conditions 
encountered. The main factors involved in the reeving de- 
cision are concerned with being sure that the traveling 
block hangs and travels straight, that the derrick man is not 
endangered by the fast line and that additional lines may 
be strung easily as the well progresses. One reeving system 
is shown in Fig. 11. 


Sheaves 

Both the crown and traveling block sheaves are manu- 
factured from high-quality steel and usually rotate on 
large-diameter, anti-friction bearings. The sheaves and bear- 
ings are then, in most cases, supported by the shaft. To 
enable service to be accomplished with a minimum of 
trouble, the blocks are usually provided with grease lubrica- 
tion systems so that the lubricant is channeled to each bear- 
ing through passageways inside the supporting shaft. 

An easily reached centralized lubrication system espe- 
cially for the suspended traveling block should be provided 
whenever possible. Such a system, optionally available from 
either side, is utilized in the block shown in Fig. 12. 

Sheave diameter is a compromise between the require- 
ment of maximum wire rope life and the. overall design 
balance of the hoisting system. As a general rule, 6 by 19 
wire rope should not be used on a sheave of less than 30 
times the diameter of the line unless very special condi- 
tions are encountered. The proper factors pertaining to 
rope life under such special conditions have been worked 
out in the API Recommended Practice No. 9B on the 
“Application, Care and Use of Wire Rope for Oil Field 
Service.” This publication also contains a great deal of 
other data concerning both rope and sheaves. 

Sheave grooves are made slightly larger than the size of 
rope to be used, providing a cradled support of the line for 
150 deg. of rope circumference. It should be remembered 
that sheaeve grooves get smaller with use, and, as a re- 
sult, a larger line can never be used on worn sheaves. When 
necessary, however, it is possible to use a slightly smaller 
line in a larger sheave groove. 





FIG. 16. Big traveling block in operation on Kerr-McGee mobile 
drilling platform No. 44 in Gulf of Mexico. Ideco 
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FIG. 17. Full .tig shows clearance of racked pipe and monkey board. 
Insert is six-sheave block. Oilwell 


Rating 
Crown and traveling block rating is usually done in terms 
of the main-bearing rating, which is in conformance with 
API, Standard 8A, “Rating of Drilling and Production Hoist- 
ing Equipment.” The following data on Safety Factors and 
Bearing Rating is reproduced by permisison from API 
Standard 8A. 


“Safety Factors. Safety factors shall be as follows: 
Calculated 


Rating, tons Safety Factor 


150 and less - 3.00 0.75(R-150) 
Over 150 to 500, incl. 206——_—__—_ a 
Over 500 2.29 


“* Wherein: R = calculated rating, in tons.” 
“Bearing Rating...of crown and traveling blocks shall be 
det ined by the f int Wie ee 
etermine y the formula: b= —sesy 
Wherein: 
W,, = calculated block bearing rating, in tons 
N = number of sheaves in the block 
W,. = individual sheave bearing rating, in pounds at 
100 rpm. for 3000-hr minimum life for 90 per 
cent of bearings 
Y = 1.25 for stationary shaft 
Y = 1.00 for rotating shaft.” 


Maintenance 

Both crown and traveling blocks should be well lubricated 
periodically, depending upon the service and working condi- 
tions. Once a tour might be a nominal period during heavy- 
duty operations. 

As regrooving is preferable to poor line life, sheave- 
groove wear on both blocks should be watched and checked 
with API profile gages when wear becomes apparent. 
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Now — | 
available with 
TRIP ACTION! 


‘| GEOLOGRAPH 


aids you in 
finding oil 
while the well 
is drilling! 





FREE—new, pocket- 
size Drilling Rate | 
Scale on clear acetate. 
Saves you time in 
computing charts. 
Available now from 
your Geolograph 
Service Man. 
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TEXAS: Abilene, Houston, Lubbock, Odessa, Wichita Falls. 
LOUISIANA: Baton Rouge, Shreveport. OKLAHOMA: Oklahoma City. 
WYOMING: Casper. CALIFORNIA: Bakersfield. MONTANA: Glendive. 
KANSAS: Liberal. COLORADO: Sterling. NEW MEXICO: Farmington. 
ILLINOIS: Fairfield. CANADA: Edmonton in Alberta. 
















|DEPTHOMETER 
























The ideal instrument for 
taking depth measure- 
ments with sand lines 
while bailing, swabbing, 
or running a single shot 
survey. Does away with 
“stringing-in.” 

















Write for 
descriptive 
bulletin 

















Main office and factory: 


2853 Cherry Ave. Long Beach 6, Calif. 


Phone 4-8564 
Branch Offices: 
Ventura + Santa Maria + Bakersfield + Taft 











“TYPE E-5” 
Available in 442” 
to 5%” casing sizes 
to support 2” to 3” 
tubing. Very com- 
pact, measuring only 

9%” in height. 
Ideal for short hook- 

ups on medium 

depth wells. 





“TYPE E-7° 
Available in 6” to 
7” casing sizes to 
support 2” tubing 
to 5%” casing. Only 
11” in height; will 

support up to 
180,000 load 
weight. i 
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avo COMPACTNESS 


IN THESE NEW HERCULES TUBING HEADS! 
—_—_— 


Made of pressure cast steel for 2,000 psi test 
pressure. Both types are equipped with Hercules 
overhead packing arrangement and 3-piece self- 
aligning slips which are hinged to aid installation. 
Full opening and designed to support tubing 
spiders. 


HERCULES TOOL COMPANY 


Manufacturers of Oil Field Equipment Since 1924 
GENERAL OFFICES AND PLANT * 


Export Representative Oil Field Equipment Co., Inc. « 


To obtain more information on products advertised see page E-51 

























vou cr ECONOMY 


All sizes furnished with 2” outlets. 


AVAILABLE THROUGH ALL SUPPLY STORES 


TULSA, OKLAHOMA 
30 Church Street, New York, N. Y 
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EXPLORATION ACTIVITIES 





LOUISIANA 

*% An apparent gas-condensate dis- 
covery has been finaled by a three-com- 
pany test in Lafayette Parish, Louisi- 
ana. The well is the No. 1 Trahan, co- 
owned by Sunray Mid-Continent, 
Buffalo Oil and Warren Petroleum. On 
24-hour test, the well flowed 2,600,000 
cu ft of gas with 533 bbl of 49.7 deg 
condensate through a 10/64-in. choke. 
Flow was from the Cibicides sand at an 
interval of 12,158-75 ft. Sunray Mid- 
Continent is the operator. 


* The J. R. Meeker No. 1-A Wilbert 
Sons Lumber & Shingle Company has 
been completed as a new gas-conden- 
sate discovery in Iberville Parish. Lo- 
cated in the Bayou Plaquemine area, 
the well potentialed 2,000,000 cu ft of 
gas plus 50 bbl of condensate per mil- 
lion cubic feet of gas. Flow was 
through a 4%-in. choke from perfora- 
tion at 11,058 to 11,064 ft under 3715 
psi pressure. 

TEXAS 

* Cities Service is locating a 11,450- 
ft Devonian test in Gaines County, ap- 
proximately 12 miles west of Seminole. 
The test is Corrigan No. 1, three miles 
south of Devonian production in the 
Alsabrook field. Cities Service has an 
86 per cent interest in the 630-acre 
drilling block, with the other interest 
held by Seaboard Oil Company. 


* Shell and Continental Oil have 
staked a location for a wildcat to be 
drilled some 63 miles east of Galves- 
ton in water 90 ft deep, a new record 
for offshore operations. Location of 
the well is in the High Island federal 
block A-104, Conoco just recently pur- 
chased one-half interest in 103,680 
acres in the High Island Block from 
Shell. The area was purchased by Shell 
last summer for about $5,400,000. 


* Phillips Petroleum Company has 
completed an oil discovery well in the 
Fusselman formation in central 
Howard County. The well, the No. 1 
Satterwhite, flowed 581 bbl per day of 
49.4 deg oil through a %2-in. choke 
from 14 ft of perforations beginning 
at 9592 ft. Gas-oil ratio was 924 to 1. 
The wildcat is 5 miles southeast of 
Fusselman oil production in the 
Southeast Luther field and seven miles 
northeast of Big Spring. 


* Center of attention in East Texas 
is a deep test in Cherokee County. Un- 
ion Producing Company’s No. 1 Gra- 
ham shows promise as a gas-condensate 
discovery in what has been identified 
as the Petit lime. On a 22-minute drill- 
stem test at 8504-40 ft, the well had a 
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recovery of 45 ft of condensate-cut 
mud. There was no report of free gas, 
but a bottomhole flowing pressure of 
3600 psi with 27-minute shut-in pres- 
sure of 4225 psi was recorded. Opera- 
tors are coring below 8623 ft in broken 
lime with a Travis Peak objective. The 
well is five miles northeast of Jackson- 
ville. 


* In Nolan County, Skelly Oil Com- 
pany has opened a new area of prolific 
oil production about one mile west of 
the North Dora field. The company is 
drilling its third well following suc- 
cessful completion of the multi-pay 
discovery and a confirmation well. The 
No. 1 Boyd “C” missed the Ellen- 
burger which is productive in the 
North Dora area but found three other 
pay formations. Although this well was 
successfully completed in the Cam- 
brian sand between 6200 and 6300 ft, 
two other zones are production possi- 
bilities, the Strawn, found at 5700 ft 
and the Odom lime, at 6000 ft. The 
second Boyd well had the same three 
producing formations, plus 147 ft of 
Ellenburger. On this well Skelly cored 
78 ft of Cambrian; ran pipe and com- 
pleted in the Cambrian. This well init- 
ialed 773 bbl of 45.6 deg oil daily 
through a %-in. choke. 





UTAH 


* In southeastern San Juan County, 
in the southwestern part of the state, 
The Texas Company has entered into 
the Four Corners activity with the 
staking of a 7500-ft Pennsylvanian 
test, the No. 1 Aneth-Navajo. The wild- 
cat is located near the center of aq 
11,500-acre block in Navajo Indian 
territory, and is now being spudded. 


* Reynolds Mining Company’s No. | 
Gibson Dome, in San Juan County, has 
tested through perforations in the 
Pennsylvanian Paradox formation at 
3517-25 ft. An undisclosed flow of oil 
was recorded in a zone above the Mas- 
sive Paradox. The No. 1 Gibson Dome 
is on a 5460-acre federal block farmed 
out by the Three States Natural Gas 
Company. 


* New World Oil and Uranium — 
Max Pray-Government No. | has been 
finaled as a producer from the Da- 
kota sand. Operators report that initial 
production of well is approximately 
2500 bbl per day with a large volume 
of gas. Additional productive strata, 
from the Weber sand, topped at 10,400 
ft, has been reported. The test is eight 
miles from the Rangley field in the 
Uintah Basin. 


The Roscoe Hobbs, Natural Gas and Oil Company’s first drilling barge, has moved 
on location at Natural-Humble’s No. 1 Albert S. Rawle in the Kings Ridge field, Lafouche 
Parish, Louisiana. The 165 by 46-ft barge is operated for Natural by H. L. Rawley, Inc., 
drilling contractors of Shreveport. Like many of the barges, crew's quarters have air- 


conditioning and tile baths. 
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Dollar for dollar, a Core Lab Reservoir Fluid Analysis Through proper application of a Core Lab Reservoi 
Report offers more tangible return than any other Fluid Analysis Report, an operator can estimate wit! 
type of appraisal performed during the productive reasonable accuracy the quantity of oil in place, th 
history of an oil field. If properly timed and applied, it amount he may expect to recover, and the procedure 
provides a direct key to maximum reservoir revenue. best suited to maintain an optimum balance betwee: 
the reservoir’s ability and the operator’s desire 
But you can’t backtrack to obtain it. Because each income. 
reservoir has its own unique fluid characteristics, the Ordinarily, the crossroad for this phase of reservoi 
development of comprehensive fluid data must be com- engineering is reached within a few months, depend 
pleted during the early life of key wells — before any ing upon the size and nature of the reservoir. You car 
appreciable pressure decline. never be too early. Call Core Lab today. 


RESERVOIR FLUTS DIVISION 


CORE LABORATORIES, INC. 


8O 1 core S'T’R SE tT. BALL AS. TERASG 


DALLAS, HOUSTON. CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, TYLER. TULSA, FORT WORTH, WICHITA FALLS, OKLAHOMA CITY, ARDM¢ 
BARTLESVILLE, PAMPA, ARKANSAS CITY, GREAT BEND, NEW ORLEANS, SHREVEPORT, HATTIESBURG, LAFAYETTE, DENVER, BAKERSFIELD, WOR 
STERLING, BILLINGS. CASPER EL DORADO. LUBBOCK, FARMINGTON LOVINGTON: CALGARY, EDMONTON, REGINA. CANADA, VENEZUELA 
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Exploration 


KENTUCKY 

*% In Henderson County, the Slager 
Producing Company’s No. 1 H. T. 
Wade has been completed as a new 
oiler from the Aux Vases lime. The 
discovery well, a mile east of Robards, 
opens an unexplored territory. The well 
pumped 180 bbl of oil daily from a 
depth of 2407-12 ft. 

* Three new wildcats are being drilled 
by independent operator Ernie T. Wix 
south of Morgantown, Butler County. 
The three are the No. 1 Eldon McKen- 
ney, the No. 1 Ira Gidcumb, and the 
No. | E. Clark. 


FLORIDA 


* A new test has been spudded by 
Amerada Petroleum, 412 miles north- 
east of Lokosee in Indian River 
County. The well is the No. 1 Fondren 
Mitchell, in C SE NW of 28-31w-36e. 


* In Mobile County, an offshore test 
by Gulf Oil Company is now coring 
below 12,180 ft. The well, No. 1 State 
of Florida is in deep water 7.2 miles 
south of East Cape. 


KANSAS 

* Imperial Oil Company’s No. | 
Schoen, east of the Adell pool, Sheri- 
dan County, in the northwestern part 
of the state, is being completed. The 
well had a good showing on a one- 
hour test at 3732-50 ft in the Lansing 












Rotary Adjustable 


B-132 


ge wx mes ies, , i 
Y | lea sti gee 


To obtain more information on products advertised see page E-51 


topped at 3657 ft. The test recovered 
1540 ft of oil with with considerable 
gas and with a bottomhole pressure of 
1090 psi. A two-hour test from 3636-55 
ft recovered 75 ft of muddy oil with a 
bottomhole pressure reading of 800 
psi. Five-inch casing has been set and 
cemented at 3804 ft for completion. 

* In Clark County, Stearns Petroleum 
Company is testing gas shows in the 
Cherokee at its No. 1 Strodeman, a 
probable field discovery. The well is 
located seven miles north of the Mor- 
rison field. Bottomed at 5218 ft, the 
well flowed 5,000,000 cu ft of gas daily 
from the Cherokee. The Lansing lime 
was marked at 4503 ft and the Chero- 
kee was topped at a depth of 5093 ft. 


NEBRASKA 

* The Ohio Oil Company is testing its 
wildcat, the No. 1 Spearow, in the area 
of the initial well in the Denver-Jules- 
burg Basin in Cheyenne County. The 
well was drilled to a total depth of 4996 
ft, and casing was set at 4652 ft. Test- 
ing is continuing in a zone at 4450-62 
ft. Drillstem test at that interval re- 
vealed 105,000 cu ft of gas per day 
with a recovery of 3670 ft of clean oil. 
A lower zone at 4510-20 ft yielded salt 
water. The well is two miles south of 
the company’s No. 1 Mary Egging, 
which opened production in the basin 
in 1949, 


ti; Paypys i 






An entire lease is controlled accurately and 
precisely in minutes through this battery of 
Willis Rotary Adjustable Chokes. 


Houston: 2012 Taft Street 


OKLAHOMA 

* Sinclair Oil & Gas has completed 
its wildcat in the Southeast Erin Springs 
sector of Garvin County as a gas-con- 
densate producer. The No. 1 Reynolds. 
Southern Unit flowed 86 bbl of 62 deg 
condensate in 12 hours from perfora- 
tions in the Hart sand at 7794 to 782} 
ft. Flow was gaged through a 19/64-in. 
choke. Gas flow was calculated at 
3,490,000 cu ft per day. Garr-Woolley 
held the drilling contract. 
* Two miles north of the Short Junc- 
tion field in Cleveland County, Fred 
Morgan has made a significant gas- 
condensate discovery. The No. ] 
Shroyer flowed an estimated 12,000,- 
000 cu ft of gas and 200 bbl of 55 deg 
condensate per day from the Bois 
d’Arc formation of the Hunton lime. 
Perforations were at 7799-7819 ft. 


URUGUAY 


* A fourth test in the southern part 
of the country, near Montevideo, is be- 
ing drilled by the Uruguayan Oil Au- 
thority (ANCAP). Oil shows have 
found at a depth of about 4000 ft. 
Drilling is being done by Dunlap and 
Graham Drilling Company, Inc., a sub- 
sidiary of Pike Drilling Company. 
ANCAP has scheduled a series of deep 
wildcats to be drilled in the northern 
part of the country, with objectives 
near 9000 or 10,000 ft. 


G ways better 


flow control 


Provines 6 different sized 
choke inserts which are indi- 
vidually positioned in the line 
of flow by a fractional turn of 
the orifice-carrying disc... 
under constant flow and high 
pressure. 


The 6 graduated orifices are 
changed to a new range in 
minutes... without shutting-in 
the well. 


A positive shut-in is made 
by inserting a blank orifice. 


WILLIS OIL TOOL COMPANY 


3440 Pine Ave., Long Beach 7, California 


Odessa: 100 N. Texas Street 
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NEW MEXICO 

% Anderson-Prichard’s semi-wildcat 
in southeastern Lea County has been 
successfully completed to extend the 
Crosby-Devonian gas field a half-mile 
to the northwest. The well is the No. 1 
Coll, bottomed at 9360 ft with casing 
perforated at 8930-60 ft. On test, the 
well flowed 4,550,000 cu ft of gas with 
1.32 bbl of condensate. Calculated 
open flow was 20,000,000 cu ft of gas 
daily. 

* Magnolia Petroleum Company has 
set a new depth record for the northern 
part of the state at its Rio Arriba 
County wildcat. The well, located in 
18-23n-2w, was last reported drilling 
below 13,278 ft. 


EGYPT 


* The Egyptian American Oil Com- 
pany has suspended its operations in 
the Wadi Natrun sector of the Egyp- 
tian Western Desert. Activity is being 
halted pending settlement of a tech- 
nical dispute with the Wadi Natrun 
Development Board. 


CALIFORNIA 


* Union Oil Company has made a 
significant high gravity oil discovery 
in the Oil Creek area in San Mateo 
County. The discovery well, Union- 
Richfield Costa 1, drilled jointly by 
Union and Richfield Oil Corporation, 





is On pumping test and appears to be 
capable of producing about 75 bbl of 
41 deg oil daiiy. It represents the first 
commercial oil production in the area 
and opens up a new oil province to ex- 
ploration. The producing sands are 
from 2094 to 2190 ft. 


* The Texas Company has moved in 
to drill Benamati No. 1 near the Bee- 
hive Bend gas field in Northern Cali- 
fornia. Elsewhere in the state, in the 
coastal area, The Texas Company is 
drilling a test near Lompoc, Lagomar- 
sino No. 1, on a farmout from Intex 
Oil Company, about half way between 
two dusters drilled previously by Intex 
and MJM&M Oil Company. 


* Richfield Oil Corporation is pre- 
paring to drill a wildcat in the Fillmore 
area of Ventura County. The new well, 
Hunter No. 1, is located about one- 
half mile southwest of the company’s 
Homberg No. 1 well that explored to 
16,915 ft but failed to produce. 

* Union Oil Company’s Union Sugar 
37, located about one-half mile south 
of the Guadalupe Field, in Santa Bar- 
bara County, has had encouraging 
shows of oil and gas in several inter- 
vals. Casing has been cemented at 
3220 ft and the well is presently on a 
pumping test. 


* Sunray Mid-Continent has spudded 
a basement test three and one-half 


Exploration 


miles northeast of production in the 
Tejon field. The Well, SP-Tejon No. 
23-11, is expected to reach about 12,- 
000 ft. General Petroleum abandoned 
an 11,963 foot Eocene test 112 miles 
to the northwest about a year ago. 


* Humble Oil & Refining has staked 
location for a gas test in the Orland 
area of Glenn County. The new wild 
cat will be known as A. W. Altofe: 
No. 1. 


* Christopher Oil Co. has staked lo 
cation for an 8500-ft wildcat near 
Riverdale, in Fresno County. The new 
test will be designated Avilla No. | 


* Patrick A. Doheny, operator, is 
scheduled to drill a 9000-ft test eight 
miles north of nearest of production at 
Coalinga on the Farrell lease. 


* Bandini Petroleum Company is 
drilling an extension test three-quarters 
of a mile from their Griffin No. | dis- 
covery in the North Winters gas play 
in Yolo County. 

* Richfield Oil Corporation has made 
a new zone discovery in the Wheele: 
Ridge field, in Kern County. The well, 
ROC KCL G No. 83-28, was potent- 
ialed in a previously untested zone in 
the Zamorian sand and flowed at a 
rate of 757 bbl per day of 38.3 deg 
oil, cutting 3 per cent water and 750,- 
000 cu ft of gas through a 48/64-in 
choke. 
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Host to the 


Nation 





The 
AFFILIATED 
NATIONAL 
HOTELS 


and the District of Columbia 


COMFORTABLE GUEST ROOMS — 
SUPERB CONVENTION FACILITIES — 


EXCELLENT FOOD — TELEVISION* AND 


RADIOS — COURTEOUS SERVICE 
* 


Carry a Universal Credit Card — it’s 


Convenient and Safe — write the 
NATIONAL HOTEL COMPANY 
P. O. Box 59, Galveston, Texas 


* In Telecast 














*% New Mexico contractors have re- 
ceived assurance by the Supreme Court 
of New Mexico, through the efforts of 
Rowan Drilling Company, Inc., that 
the 2 per cent compensating tax on 
rigs need not be paid. The court re- 
cently sustained the opinion of a trial 
court that rigs involved were not neces- 
sarily purchased for use within the 
state of New Mexico. A claim for 
taxes already paid for that purpose will 
be collected and returned, say attor- 
neys for Rowan. 


* Texas Driller George J. Greene, 
who has recently received considerable 
publicity in his search for Captain 
Kidd’s hidden treasure, has given up 
his Oak Island, Nova Scotia venture. 
Richfield Oil, however, is busy build- 
ing islands of its own. The company 
will create two off Point Gorda in 
Ventura County, California. One lies 
in 64 ft water about one mile from 
shore and the other one-half mile in 
44 ft water. 


* Monterey Oil Company’s island suc- 
cess has been astounding. Although 
first designed for the drilling of three 
directionally drilled wells on its 1255 
acre lease, Monterey has completed 
nine and is working on a tenth well. It 
has hopes of drilling as many as 75 on 
the one 75-ft man-made isle. 


* Drilling in 250-ft waters is the goal 
of Standard of California, which is de- 
signing a $3,000,000 platform for use 
along the steeply-embanked Pacific 
Coast. General Petroleum, U. S. Steel 
and others are working out details on 
platforms to cope with the rocky bot- 
toms along the California shores. Sev- 
eral companies have units for West 
Coast offshore drilling under construc- 
tion. 


* Gulf Coastal operations will be un- 
dertaken by Big Chief Drilling Com- 
pany, Oklahoma City, Oklahoma, at 
the first of the new year. The com- 
pany has made contract with Phillips 
Petroleum for a deep test to be drilled 
in the Eugene Island area off St. Mary 
Pzrish. Phillips will furnish the plat- 
form, which will be located about 45 
miles from dry land, and Big Chief will 
furnish drilling equipment. 
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* Southeastern Drilling Company will 
be getting into deep water very soon. 
The Dallas, Texas, firm already has 
three barges operating inshore along 
the Gulf. It now has under construc- 
tion three offshore rigs. One is of the 
platform variety, one is a portable self- 
stabilizing, submersible, elevated deck 
drilling unit. 


* Expansion of the Perry Hanson 
Drilling Company of Wichita, Kan- 
sas, has resulted in the opening of a 
Denver, Colorado, office. The com- 
pany is operating in the Denver-Jules- 
burg Basin. 


* Drilling equipment has been ac- 
quired by Thomas P. Pike Drilling 
Company through the purchase of two 
Long Beach, California, concerns, the 
World Supply Company and Drilling 
Equipment Rentals & Service Com- 
pany. The physical assets of these two 
companies will be added to Pike’s in- 
ventory and will be used in the opera- 
tion of the 18 rigs which the firm owns 
and operates. 


* Profit-sharing at Pike Drilling gave 
the 200 employees some $40,000 to 
divy up recently. 


* New contracting firm of Don y. 
Rounds Drilling Company has been 
formed under a Colorado charter. Be. 
ginning as so many existing companies, 
it is a family affair. Rounds is pregj- 
dent; Alice Rounds is vice president, 
A. H. Haight is secretary-treasurer and 
James Polston is drilling superin- 
tendent. 


* Third generation of drillers is noted 
in the Johnn Drilling Company, Fort 
Worth, Texas. Its president is Johney 
Cockburn, son of Barney Cockburn, 
Artesia, New Mexico, who recently 
celebrated his fiftieth anniversary in 
the drilling business. Barney grew up 
near Duncan, Oklahoma, where his 
father was a driller—back when kero- 
sine was'the principal oil product and 
oil wells were as rare in Oklahoma as 
they are today in Australia. 


* Australia’s oil production, by the 
way, is still only a singular type of thing 
— in spite of all the publicity given it 
in the past couple of years. The land- 
down-under has one small oil producer 
and several dry holes. Two companies 
have expended more than $24,000,000 
in exploratory efforts in the past two 
years. 

* Stanolind locations have been 
staked out on the edge of civilization 
in British Columbia. One is the No. | 
Sheep Creek, located near the North- 
west Territories border. The wildcat 
will test the Silurian, at an estimated 
depth of 7300 ft. The second outpost 
is the No. 1 Lingrell, about 60 miles 
south of Dawson Creek. It will be 
drilled to the permo-Pennsylvanian, at 
about 12,700 ft. In areas surrounding 
the two locations Stanolind, and others, 
have leased about 860,000 acres. 





—Photo courtesy Mack Trucks 


‘*Flying Machines”’ such as these two rig-moving trucks are gluttons for punish- 
ment. These trucks, owned by Buclaloo Trucking Company of Kenedy, Texas, climbed 
into the air after the 250,000 Ib substructure of a drilling rig was loaded on to their 
22-ft beds. Problem of moving was remedied by attaching a line from a crawler tractor 
to the rear corner of the substructure. With the help of the trucks, the tractor dragged 
the load three miles to a new location in South Texas. The trucks were put in reverse to 
push the structure, and by varying their speeds in relation to each other, steering of the 


load was accomplished. 
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Three successtul 
cementing jobs 
below 13.000 feet 


a TT Co a 


Despite high temperature and 
pressures, three separate Unaflo 
cementing jobs below 13,000’ were 
completed without a hitch on the 
above Stanolind well. 


To get this same reliable perform- 
ance on your next well with critical 
temperatures and pressures, specify 
Unaflo Oil-Well Cement. Unaflo 
gives you both high initial fluidity 
and sustained fluidity, as well as a 


Stanolind Oil & Gas Company's Raleigh Sanborn #1, near Ba 


strong, sulphate-resistant seal. It 
pumps easily, stays pumpable, yet 
hardens to form a durable bond. 


FOR INFORMATION and typical data 
tables on Unaflo’s well-bottom per- 
formance or for information on any 
of our other cements, write Univer- 
sal Atlas Cement Company (United 
States Steel Corporation Subsidi- 
ary), 100 Park Ave., N. Y. 17, N. Y., 
or any of the sales offices below. 


*“(7NAFLO” is the registered trade-mark of the retarded oil-we!ll cement 
manufactured by Universal Atlas Cement Company 


MINNEAPOLIS * WACO ¢ KANSAS CITY ¢ BIRMINGHAM ¢ CHICAGO + NEW YORK 


Export Distributor: United States Steel Export Co., New York 


y City, Texas. Drilling contractor: Prince Drilling Co., Inc., Houston, Texas 











CEMENTING DATA 
on the well above: 


(1) 7" OD casing cemented at 13,808’, 
using 500 sacks neat Unaflo Cement. 
Mud weight: 18 Ibs. per gal. BHT: 
291°F. at 13,000’. 

(2) Drilled to 16,120’; plugged back 
through retainer set at 13,100’. 140 
sacks neat Unaflo squeezed below 
tool and 60 reversed back out. 

(3) 250 sacks neat Unaflo pumped into 
place behind 5” OD casing string 
bottomed at 13,110’. Mud weight: 
17.4 lbs. per gal. BHT: 291°F. 











Universal Atlas Cement Company 
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OIL-FIELD CEMENTS 


Unaflo Retarded Oil-Well Cement 
Resistant to Sulfate Waters 


Atlas Portland Cement—Type | 


Atlas Portland Cement —Type II 
Resistant to Sulfate Waters 


Atlas High-Early Cement—Type Ill 
UNITED STATES STEEL HOUR—Televised alternate Wednesdays—See your newspaper for time and station. 


Te obtain more information on products advertised see page E-5! 


RETARDED 
OIL-WELL 
CEMENT 
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Drilling 











Rotary Rigs Operating in Oil Fields of United States and Canada* 








, Oct. 10 Oct. 17 Oct. 24 Oct. 31 Nov. 7 
Pacific Coast 142 143 146 142 142 





Oklahoma 318 340 349 359 364 
Kansas 183 193 184 182 188 
Rocky Mountains 299 282 277 270 265 
Canada 192 211 203 186 201 
Ark-La-Tex 171 176 174 173 176 
West Texas and New Mexico 559 572 563 564 584 
Gulf Coast 610 584 607 586 599 
IHinois 132 130 147 145 134 
North Texas 339 348 348 349 371 

Total 2945 2979 2998 2956 3024 








*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 





Drilling Stems 


with Forge Hammer- 
Welded, Fully Heat-Treated, 
Precision Machined Box 
and Pin Joints... 





SPANG DRILLING STEMS are made of ma- 
chine straightened special bar quality open hearth 
steel, of the right analysis to assure the greatest 
vibration dampening effect. Box and Pin joints are 
hammer-welded, fully heat-treated, and have pre- 
cision machined threads to provide the strongest, 
most wear-resistant joints obtainable. As a result 
SPANG DRILLING STEMS, with high strength 
joints, give longer than average service and drill 
more footage at lower cost. 









REPLACEMENT BOXES AND PINS 

























. . . of the same carbon steel analysis as 
those integral with original stems are 
available in all sizes, lengths and joint 
combinations for forge or electric welding 
to stems when renewal is required. 









For complete information on Stems and 
Replacement Boxes and Pins, and for 
FREE CATALOG of other SPANG 
CABLE TOOLS, consult your nearest 
SPANG DEALER or write direct to: 





ee Cee. eo ee, 












__ DEPT. 0-7 ° BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
Prospect Drilling and Shot Blast Holes. 
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* Recent Williston Basin discoveries 
in North Dakota will stimulate drij}. 
ing along the east side of the Basin, 
East of Nesson anticline, there js 
more activity brewing than at any time 
since 1952. Although drilling in the 
entire Rocky Mountain area is up, it 
is doubted that the 5000-well mark set 
for itself will be attained. 


* Development drilling in Oklahoma 
has shown a marked increase in re. 
cent weeks, with about 500 field wells 
now being drilled, as against 75 wild. 
cats. Wildcat attention is centered ip 
the Beaver County sector of the Okla- 
homa Panhandle. Most of the prolific 
new producers are being brought in 
from the Morrow sand at depths be- 
tween 6000 and 7500 ft. 


* Texas oil well completions have 
passed the 13,000 mark for the year, 
with additional wells being finaled at 
a rate of better than 300 a week. Last 
year (up to November 1, only 10,239 
oil wells had been completed.) Gas 
well completion record in Texas is well 
below the 1954 total. Up to November 
1, 1955, 985 were completed; in the 
first 10 months of 1954, gassers num- 
bered 998. Texans have drilled over 
6000 dry holes so far this year. 

* East Texas field rejuvenation has 
been going on quietly, although at a 
brisk pace, this year. Completion re- 
sults show up in the recent purchasers’ 
crude nominations for December, up 
over 10,000 bbl daily over the No- 
vember requests. 

* Boom in the Northeast Belgian An- 
ticline field, near McKittrick, Califor- 
nia, is apparently due to slow down, 
with three separate operations recently 
chalking up failures. Standard Oil 
Company of California offset flush 
production with its No. 13 16Y but 
came out with a dry hole. They have 
pulled back from a total depth of 3800 
ft and are whipstocking for a new com- 
pletion. Shell Oil Company offset two 
flush producers and also wound up 
with a dry hole. The well, AML No. 
81-17, has been plugged back to 927 
ft from a total depth of 2327 ft for a 
redrill job. Tide Water Associated was 
apparently on the wrong side of the 
fault at No. 72X-16, and suspended 
operations at 3449 ft. 

* Nevada drilling activity is in store 
with Richfield Oil Corporation an- 
nouncing its intentions to drill a wild- 
cat 10 miles east of Elko in the Lam- 
oille area. Richfield has taken a farm- 
out from Gulf Oil of an undisclosed 
number of acres on Rabbit Creek. 

% Tucker Drilling Company, San An- 
gelo, Texas, not only has kept its rigs 
busy but has recently added a new 
9000-ft rig, now at work in Pecos 
County. 
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RUNNING TOUR with MEN in the INDUSTRY 





> G. J. Long of Houston, Texas, has been 
named executive vice president of South- 
ern Geophysical Company. He will remain 
in charge of the Houston division of 
Southern, where he has been for the last 
two and a half years. Prior to joining 
Southern, Long had fifteen years of ex- 
perience as a geophysicist with major oil 
companies, serving the last five as chief 
geophysicist. A. L. Thomas has joined the 
Midland, Texas, office of Southern as 
party chief. Thomas’ fifteen years ex- 
perience in geophysical prospecting in- 
cludes service as party chief with Stano- 
lind Oil & Gas Company. 









A. L. Thomas 


>» Robert J. Cook is a recent addition to 
the engineering staff of Cable Engineer- 
ing, petroleum engineering firm of Wichita 
Falls, Texas. He was previously employed 
by Gulf Oil Corporation as a production 
engineer in West Texas. He is a graduate 
in petroleum engineering from the Uni- 
versity of Texas. With Cable Engineering, 
Cook is engaged in field surveys and 
analysis for water flooding, evaluation 
work, plant installation, core analysis and 
bottom hole pressure measurements. 
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R. J. Cook 


> Dan Duncan has been employed as as- 
sistant to the drilling superintendent for 
Thomas P. Pike Drilling Company, Los 
Angeles, California. Duncan comes to the 
firm with a wide experience in the drill- 
ing business and in the drilling machinery 
manufacturing business. 


> Gustav Stolz in the Department of Pe- 
troleum Engineering will join the faculty 
of Montana School of Mines. Since 1951 
he has been employed by Stanolind Oil 
and Gas Company as a junior research 
engineer and has also worked as a roust- 
about in the oil fields at Inez, Placedo and 
Bloomington, Texas. 


> James D. Hughes, vice president-sales, 
will now direct the sales and service ac- 
tivities of Lane-Wells Company, one of 
the Dresser Industries. K. H. Miner, for- 
merly vice president of Petro-Tech Service 
Company, is assuming an assignment as 
acting manager-engineering, manufactur- 
ing and purchasing. R. M. Otis continues 
as vice president-research and patents. 
John C. Stick Jr., formerly the com- 
pany’s chief geophysical engineer, has been 
appointed chief engineer in the absence 
of V. L. Forsyth, who is temporarily on 
special assignment as administrative as- 
sistant to the president. J. Shannon Baker 
has assumed the duties of chief geophysi- 
cal engineer. R. W. Keener, formerly vice 
president of Petro-Tech Service Company, 
a Lane-Wells foreign subsidiary, has been 
named manager foreign sales and service. 
J. M. Henderson, Gulf Coast division 
manager, has been promoted to manager 
sales and service, and R. E. Bush has been 
made Gulf Coast division manager. 
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> Magnolia Petroleum Company an- 
nounces the promotion of G. C. Ruther- 
ford to district superintendent of the 
Falfurrias producing district. J. L. White 
has been advanced from foreman in the 
Falfurrias district to assistant district su- 
perintendent. H. A. Martin, formerly as- 
sistant district superintendent of Fulfurrias 
district, has been transferred to the Dun- 
can, Oklahoma, district in the same capac- 
ity. J. E. Cox, formerly production fore- 
man at El Dorado, Arkansas, has been 
promoted to assistant district superinten- 
dent of the Rodessa district with head- 
quarters at Rodessa, Louisiana. P. S. Cle- 
ments has been transferred from produc- 
tion foreman in Magnolia’s Natchez, Mis- 
sissippi, district to the Rodessa producing 
district with headquarters at El Dorado, 
Arkansas. E. B. Etheridge, production 
foreman at Lake Charles, has been trans- 
ferred to Falfurrias in the same capacity. 


>» M. S. Patton Jr. has been named man- 
ager of the joint operations division of 
Sunray Mid-Continent Oil Company’s 
production department. Patton, who pre- 
viously served as acting manager of joint 
operations, succeeds J. R. Vandever who 
recently was named head of the com- 
pany’s new property acquisition depart- 
ment. 

Patton joined the company in 1946 as 
district engineer, and was promoted to 
division engineer, division exploration en- 
gineer and then acting head of joint op- 
erations. 

Four key promotions of SDX engineers 
were announced by John H. Douma, man- 
ager of the engineering division of the 
company’s production department. Frank 
C. Folger, Jr., has been named chief uniti- 
zation and proration engineer. Tom P. 
Harris has been named chief waterflood 
engineer. Walter N. Kellogg is the new 
chief reservoir engineer. G. Dudley Stro- 
ther Jr. has been appointed chief develop- 
ment engineer. 


> R. B. Hurlbutt has been elected presi- 
dent and a director of Siboney Develop- 
ment and Exploration Company. Hurl- 
butt was formerly vice president of Si- 
boney and is chief geologist of Crescent 
Corporation. He has spent considerable 
time in Cuba supervising all of Siboney’s 
operations and expects to start drilling 
the company’s first well there shortly. W. 
F. Styler Jr. has been named vice presi- 


Hughes Otis 


Henderson 


Miner 


dent of Siboney in addition to his presen, 
office of treasurer, and Nye McLaury has 
been made assistant secretary. Both Styler 
and’ McLaury occupy similar positions 
with Crescent Corporation. 


> J. H. “Jack” Berry, who came to 
Canada from Texas in 1949 to organize 
Continental Supply Company’s Canadian 
branch, has been elected president of De- 
von Drilling Company, Ltd. Berry joined 
two years ago as managing director. 
Also elected to the company’s new di- 
rectorate were W. L. Falconer, Calgary, 
Alberta, executive vice president of Amu- 
rex Oil Company, and Vernon Van Sant, 
Amurex controller. As a result of these 
changes, Devon’s head office has been 
transferred from 213 Sixth Avenue West 
to 703 Fifth Street West in Calgary, with 
warehouse and field office being main- 
tained at Wetaskiwin, under J. H. “Corky” 
Volway, the company’s new drilling sv- 
perintendent. 


> W. Bruce Lerch has been appointed 
technical consultant for Drilling Special- 
ties Company, a subsidiary of Phillips Pe- 
troleum Company. Lerch has been en- 
ployed by Phillips for 33 years, being the 
first chemist employed in its production 
department, and has served as chief chem- 
ist in that department for a number of 
years. 


> H. D. Fox, who has served in Sohio’s 
Regina district office as chief geologist, 
Canada, since 1954, has been transferred 
to Oklahoma City, Oklahoma, as district 
geologist for Oklahoma. Thomas A, Parks, 
who has served as senior geologist in 
Sohio’s Regina district office since Janu- 
ary of this year, has been promoted to 
district geologist for Regina. 


> Creole Petroleum Corporation has an- 
nounced the election of Nicholas J. Camp- 
bell, Jr. as a vice president of the corpor- 
tion. Campbell is presently manager of the 
law department with headquarters in 
Caracas, Venezuela. He will assume his 
new title and duties early next year at 
which time he will move to the New York 
office. Campbell began his services with 
the Creole Petroleum Corporation in Sep- 
tember, 1947, as an attorney in the New 
York office. In 1950 he was transferred to 
the Caracas office where he was appointed 
assistant manager of the law department. 
He became manager in October, 1953. 


Forsyth 
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Combination Magna-Tector 
and String Shot Back-Off 
Recovers 3431’ of Crooked 
Pipe in One Run 


While McCullough’s “One Trip Back- 
Off Service” is not yet available in every 
branch area, the many branches equipped 
to render this valuable service report the 
successful completion of some difficult 
back-off operations. 

In this instance 3431’ of crooked drill 
pipe was recovered in one run in the hole. 
However, of greatest value to the operator 
was the fact that the Magna-Tector indi- 
cated that pipe could not be recovered 
from the lowest free point. 

Operator was drilling below 3600’ with 
4%” O.D. drill pipe and 6” O.D. drill col- 
lars when pipe became stuck. While at- 
tempting to free the pipe, the string parted 
about 100’ below the surface and dropped 
to bottom causing it to become cork- 
screwed and crooked. 

After taking hold of the fish, McCul- 
lough’s Magna-Tector was worked down 
the pipe and established a definite free 
point at 3609’ at the top of the drill collars. 
However, after double checking, it was 
found that torque could not be applied to 
the crooked drill pipe below 3440’. There- 
fore, the String Shot Back-Off was fired at 
the first collar that would back-off at 3431’. 
Only one shot was required and the free 
pipe was recovered from that point. The 
successful completion of this difficult op- 
eration required only one trip in the hole 
and saved the operator considerable time 
and money. 

Check with your nearest McCullough 
service location about McCullough’s “One 
Trip Back-Off Service.” It is available in 
an increasing number of areas. 


McCULLOUGH 
BACK-OFF SERVICE IS 


@ SAVES TIME 
FAS T @ SAVES MONEY 
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THE PETROLEUM ENGINEER, December, 1955 


Magna-Tector, String Shot Back-Off 
Recover Stuck Pipe from 12,200’ 
High Efficiency and Small O. D. of McCullough’s 


Magna-Tector and String Shot Back-Off Permit 
Recovery of Full String of 2%” Drill Pipe 


Substantial rig time and fishing expense were saved by McCullough’s Magna-Tector 
(Free Point Finder ) and String Shot Back-Off in recovering this string of small diameter 


drill pipe. 


The operator was running in the hole with 


2%” drill pipe and was only 90’ off bottom 


when the drill pipe parted 200’ below the surface, dropping the entire string. 
McCullough Tool Company ran in with a socket and took hold of the parted pipe. 

Following this, a String Shot Back-Off was run which backed off the pipe two joints 

below the socket. 


~ MAGNA-TECTOR 
& LOCATES 
STUCK POINT 


STRING SHOT 
BACKS OFF 
ALL FREE PIPE 


McCullough Magna-Tector and String 
Shot Back-Off locate the lowest point from 
which pipe may be recovered and loosen 
all free pipe in a matter of hours com- 
pared to the days needed by mechanical 
methods. 

And, the “One Trip Back-Off Service” 
will save an additional 50% in rig time in 
the areas in which it is available. 





OMPANY 


Cable Address: MACTOOL 


To obtain more information on products advertised see page E-51 


Socket was removed and operator ran 
back in and screwed into the fish. After 
working the pipe a short time it again 
parted, this time at about 300’. 

Again, a socket was used to catch the 
fish and the McCullough Magna-Tector 
was worked down to two joints above the 
drill collars at a depth of 12,200’ where it 
found the pipe to be free. It was necessary 
to pull maximum strain on the 2%” drill 
pipe to straighten out the crooks so the 
Magna-Tector would go down. 

A String Shot Back-Off was fired at 
12,200’ and the pipe was recovered from 
that point. 

Both the McCullough Magna-Tector and 
String Shot Back-Off are long, thin tools. 
Their small diameters permit them to op- 
erate through any toel or pipe that has as 
little as a 2” fluid passage. In this instance 
these tools were worked through approxi- 
mately 12,000’ of 2.026” I. D. drill pipe 
which had been bent and kinked by a 90’ 
drop. 





Two Bulletins Available 
1. No. 401 covers the McCullough 
Magna-Tector and String Shot 
Back-Off as individual tools. 

2. No. 402 covers McCullough “One 
Trip Back-Off Service” featuring the 
great new combination of the 
Magna-Tector and String Shot 
Back-Off Tool. 

Write to McCullough Tool Com- 
pany, 5820 South Alameda Street, 
Los Angeles 58, California. 











LOS ANGELES 
HOUSTON 
EDMONTON 
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Running Tour 





> C. Elton Gore has been promoted to 
regional geologist in the central region of 
Lion Oil Company’s production and ex- 
ploration division. Gore was formerly a 
district geologist of the Wichita, Kansas, 
district. 


> J. Harry Wood Jr. has been appointed 
to manage The Atlantic Refining Com- 
pany’s intensified program of acquiring 
additional oil producing properties. Head- 
quartered in Dallas, Texas, Wood will 
carry out this new assignment and will 
retain his present position as vice presi- 
dent and general manager of Atlantic’s 
crude pipe line subsidiary in Texas. Wood 
has been with the company continuously 
for almost 40 years. He was transferred 
from the company’s Philadelphia, Penn- 
sylvania, headquarters to the Atlantic Pipe 
Line in the Southwest in 1922 and ad- 
vanced to the vice presidency in 1936. 
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It’s JENSEN JACKS 
... right down the line! 


From beam to base, JENSEN 
JACKS give you features needed 
for lifting MORE oil for LESS 
money. 

JENSEN'S double gear reduc- 
tion saves valuable time—chang- 
ing from double to single and 
from single to double is a quick, 
easy, one-man operation. Com- 
pare other JENSEN features, 
convince yourself they’re better 
... right down the line. See your 
JENSEN Dealer or write us. 


JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 25 Broad St., New York City 
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Carl W. Blakey J. L. Robinson 
> Carl W. Blakey has joined the staff of 


‘Century Geophysical Corporation, Tulsa, 


Oklahoma, as vice president in charge of 
domestic seismic operations. Previously, 
Blakey was a general partner of the Man- 
hart, Millison and Beebe geological con- 
sulting firm. Prior to this, he was president 
of Petroleum Consultants, Inc., a seismic 
contracting company. Blakey attended the 
Colorado School of Mines and the Uni- 
versity of Oklahoma where he received a 
degree in geology. He has over 20 years 
experience in the seismic exploration in- 
dustry. J. L. “Jack” Robinson, formerly 
seismic section head for Gulf Research 
and Development Company, has joined 
Century Geophysical Corporation of Can- 
ada, Calgary, Alberta, as a supervisor. 
Robinson is a graduate of Carnegie In- 
stitute of Technology with a degree in 
electrical engineering. He has had 19 years 
seismic experience in the U. S. and Can- 
ada as well as supervising interpretational 
work in Denmark and special assignments 
in Venezuela and Kuwait. 


> Francis E. McNeil of Tulsa, Oklahoma, 
has joined Calvert Drilling, Inc., as ad- 
ministrative assistant to the president. Mc- 
Neil previously was associated with Ar- 
row Drilling Company, where he served 
as office manager. He is a graduate of 
Kansas State College with a major in ac- 
counting. He will be located in the com- 
pany’s home office at Olney, Illinois. K. T. 
Meade has been employed as scout in the 
Illinois Basin. Meade comes to the com- 
pany from the armed services. 
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> Humble Oil & Refining Company has 
announced the following changes in jts 
production supervisory personnel. 

R. J. “Sport” Butaud, roustabout gang. 
pusher, Clear Lake Gas Plant, Gulf Coast 
division, has been promoted to gas plant 
superintendent of the Neches Gas Plant. 
East Texas division. Roy F. Ewing, too}- 
pusher, has been transferred from the 
Grand Isle district, Louisiana division, to 
the Hobbs district, West Texas division. 
John J. Bardgette, district civil engineer, 
Anahuac district, Gulf Coast division, has 
been transferred to the Louisiana division 
office as senior civil engineer. 

C. A. Woolley, associate petroleum en- 
gineer, Paradis district, Louisiana divyj- 
sion, has been transferred to the North 
Texas division office as associate petro- 
leum engineer, replacing F. E. Roberts Jr,, 
who has been transferred from the North 
Texas division office to Paradis. C. R, 
Lilly, district clerk, Mallalieu district, 
Louisiana division, has been transferred 
to the exploration department, Louisiana 
division, as scout. G. F. Presson, senior 
district clerk, has been transferred from 
the Stratton district, Southwest Texas divi- 
sion to the Winters district, North Texas 
division. 

J. D. Thompson, roustabout  gang- 
pusher, Lovell Lake district, Gulf Coast 
division, has been promoted to farm boss 
at Lovell Lake. J. C. Fulks, senior division 
clerk, Gulf Coast division office, has been 
promoted to division material pusher, re- 
placing R. O. McCarty, retired. L. L. At- 
well Jr., junior petroleum engineer, Strat- 
ton district Southwest Texas division, has 
been promoted to associate petroleum en- 
gineer at Stratton. 


Robert Dunlap to Head 
SEG Group in 1956 

Vice president of Geophysical Serv- 
ice Inc., Robert C. Dunlap Jr., has been 
chosen as president of the Society of 
Exploration Geophysicists for 1955-56 
in a recent mail ballot election. 

Dunlap succeeds Paul L. Lyons of 
Sinclair Oil and Gas Company as head 
of the organization. The new president 
is a Southern Methodist University 
geology graduate, with postgraduate 
work in geology and geophysics taken 
at Harvard. Since 1934 Dunlap has 
worked for Geophysical Service. In 
1949 he was elevated from field super- 
visor to the post of vice president in 
charge of the Pacific Coast division of 
the company. He is now vice president 
of domestic operations. 

Dave P. Carlton, Houston, Texas, is 
the new SEG vice president. Carlton is 
chief geophysicist of Humble Oil and 
Refining Company. 

Other new officers for the group in- 
clude George A. Grimm, Midland, 
Texas, district geophysicist for Tide 
Water Associated Oil Company, new 
secretary-treasurer, and Dr. Norman 
Ricker, Tulsa, Oklahoma, senior re- 
search physicist for The Carter Oil 
Co., editor of the society elected for 
a two-year term. 

The new members of the SEG exec- 
utive committee went into office at the 
close of SEG’s annual meeting, Oc- 
tober 6, 1955 in Denver, Colorado. 
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NEWS 


FUEL INJECTION has been a play- 
thing for automotive and gasoline en- 
gine experts for many years, as a means 
of introducing gasoline into the engine 
system to supplant the air induction 
carburetor. Rumor states that the Ger- 
man aviation engine leaders between 
World Wars decided to work with this 
idea for their power plants. Result 
seemed to be that they obtained quite 
as efficient engine operation from 80- 
90 octane number as did our own peo- 
ple from more than 100-octane rating 
fuels. Now comes Petroleum Chemi- 
cals Division of DuPont with an 
American Bosch injection system in a 
Lincoln car, having a fuel transfer 
pump to send fuel at about 35 psi 
pressure up to the fuel injection meter- 
ing pump. Amount injected is con- 
trolled by the manifold pressure, occurs 
only during intake stroke. Chassis dy- 
namometer tests showed 14 per cent 
greater fuel economy than with a car- 
buretor, at 60 mph. Less vapor lock 
tendency is found in fuel injection 
than with a carburetor, most volatile 
fuels can be used. 

Outstanding fact in this for the oil 
refiner — can utilize more of the light 
ends of the refinery product, butanes 
especially. 


MORE SCIENTISTS, ENGINEERS 
NEEDED according to many leaders in 
all phases of industry but industry lead- 
ers are not going about getting them in 
the proper manner, say many of those 
engineers and scientists in the profes- 
sion. Sound-offs are coming in from all 
directions, vivisecting the propaganda 
being put out by industry to induce 
students to take up chemistry, engi- 
neering and similar lines of training. 
One scientist suggests “Never mind 
looking for new ways of attracting peo- 
ple to this field; the good old (neg- 
lected) one consisting of adequate 
remuneration (bold face ours — Ed.) 
would do fine.” (C&EN). Management 
is accused of wishing to keep the 
scientist market glutted, to obtain their 
services at lower costs, presumably. 
Another commentator indicates that 
management takes little stock in free 
enterprise and the law of supply and 
demand, “Else they would be tempted 
to....increase the supply (of scien- 
tists) by better remuneration rather 
than by propaganda.” Abe Mellinkoff 
of San Francisco’s Chronicle says 
the solution is easy: “Don’t beg 


students to enter science; just wave 
a few big paychecks in their direction, 
and they will come running—by the 
thousands.” 
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ATOMIC ENERGY AND ITS AP- 
PLICATIONS appear to be “explod- 
ing” into and through industry and 
research at about the same rate that 
the initial explosion of an atomic 
bomb travels, if we are to believe news 
reports of new ventures. Uranium fis- 
sion products now are found to offer 
very efficient results in the destruction 
of insect infestation of grains, flour 
and cereal products in general, Michi- 
gan U.’s Brownell reports to the Ameri- 
can Institute of Chemical Engineers. 


AUTOMOTIVE ENGINEERS use 
radioactive tracers to measure accu- 
rately and sensitively engine wear and 
wear rates, as thin as ten millionths of 
an inch, says Southwest Research In- 
stitute. Rate of deposit lying after only 
a few hours can be detected where 
formerly tens or hundreds of hours 
were necessary to show any determin- 
able evidence of deposition. Similarly, 
wear, and/or metal removal or trans- 
fer on electrical contact points can be 
measured to an unbelievably small 
amount by testing the wear material 
before and after use with a geiger 
counter. The technique is to activate a 
working part of an engine or other 
equipment in a nuclear reactor, then 
assemble it into the machine and op- 
erate the latter, the difference in the 
geiger counter reactions being used to 
determine wear, etc. 


USE OF FISSION BY-PRODUCTS 
or waste products appears to be the 
latest development in the field of utili- 
zation of radioactivity in petroleum re- 
search. Sinclair Research at Harvey, 
Illinois, is installing a “hot lab” to use 
gamma rays from these fission prod- 
ucts to study their effect on petroleum 
products and refining reactions. The 
by-product material is said to have a 
“Curie strength” of five to six times 
that of any radiation source now lo- 
cated in any private research labora- 
tory. Fission products will be obtained 
from the AEC Material Testing Reac- 
tor at Idaho Falls. Gamma radiation 
was chosen because the beta rays from 
atom smashes cannot penetrate the 
heavy walls of high-pressure, high- 
temperature processing equipment. 


LUBRICATING GREASES ARE IN- 
ADEQUATE to serve properly the 
kingpins, bushings and metallic joints 
for the automotive industry, so auto- 
motive lubrication veteran Harry R. 
Wolf, General Motors Research, told 
the National Lubricating Grease In- 
stitute in October of 1954, in a mo- 
mentous paper before that body. Tests 





Scientists — Fuel Pumps — Atom Smashers — Automation 


with three “experimental” chassis lubri- 
cants showed one operating for 400 
miles before the first rattle was heard. 
A second went for 600 miles, the third 
for 1000 before rattles appeared. Lubri- 
cant makers have reacted variously to 
these automotive industry comments 
—some are looking to see if their prod- 
ucts are inferior; others are affirming 
that present top-quality chassis lubri- 
cants are adequate and efficient. They 
say that if the automotive industry is 
testing products bought on their own 
specification for first lubrication of new 
cars just going out of shop, they can- 
not expect proper lubrication from such 
products. These lubricants are bought 
under specifications — made with one 
eye on price —that cannot insure a 
good lubricant. However, most tech- 
nologists responsible for lubricant qual- 
ity of their company’s products are not 
inclined to dismiss these findings of in- 
adequacy lightly or without credence 
they look at the statements of the auto 
motive leaders as challenges. 


AUTOMATION — ALICE IN 
WONDERLAND to the world of in 
dustry, especially the chemical — in 
cluding petrochemical, refining, etc. - 
industry is how leaders see the future 
picture. Chemical plants used the prin- 
ciple before they invented the word 
Now —a 35-hr week, $850 billion 
gross national product valuation, 
4,500,000 new jobs annually, appea 
to be the high marks of the score. And 
industry leaders, government officials 
and — Shades of Samuel Gompers! — 
labor leaders agree largely on these 
prospects. Otto Pragan, research head 
for International Chemical Workers 
Union, and Prof. T. J. Walsh, Case In 
stitute, testified recently to the effect 
that more and more chemical engi- 
neers and chemists will be needed for 
chemical plant operations in the future. 
fewer production workers. 

Surely “the Lion and the Lamb shal! 
lie down together!”) (C&EN). 


BEST JUDGE OF WHAT RE- 
SEARCH IS TO DO is the researcher 
himself, indicates J. A. Leemakers, 
Eastman Kodak Research Lab assistant 
director. Next best is the department 
head. Briefing his comment: “Afte! 
Pe SU ia edie s meet increasingly 
worse groups. First . . . is the research 
director, wrong... more than half the 
time. Then comes the committee . 
wrong most of the time. Finally comes 
the committee of vice presidents. . 
wrong all the time.” Grass roots stufl 
seems to be the answer. 
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fuel additives were tested in a 
fleet of passenger cars under 
severe conditions. Tests showed 
that four of the additives re- 
duced exhaust valve life, where- 
as three actually increased it 
25% to 50%. In another make 
of car, under the same condi- 
tions, not one of the additives 
had any effect on valve life. 
It’s small wonder such a great 
amount of experimental effort 


goes into durability testing. 


Recently seven experimental 





Most durability testing of new additives must be con- 
ducted in multicylinder engines. Priority is given to 
operation of these engines in the laboratory rather than 
on the road because it is easier to maintain close con- 
trol of test conditions. 


Engine durability testing for new additives 


By R. V. KERLEY 
Ethyl Corporation, Detroit, Mich. 


S THE TREND to higher compres- 
A sion engines hascontinued, many 
additives have been developed to 
meet new requirements. Scavengers 
have been designed to increase ex- 
haust valve life, and additives de- 
veloped to inhibit rusting, to increase 
fuel stability, and to prevent carbu- 
retor icing. Other additives have been 
developed to suppress spark plug 


concentrations of different chemicals 
may either improve or drastically re- 
duce engine durability as shown in 
Figure 1. In some cases it has been 
shown that as little as one gallon of 
additive in 50,000 gallons of fuel may 
reduce exhaust valve life to half of 
normal. On the other hand, increased 
amounts of the same additive may 


actually double normal life (Fig. 2). 

Of course, a great many factors 
other than valve life must be con- 
sidered in establishing the commer- 
cial possibilities of fuel additives. 
For instance, an additive’s effect on 
engine wear, exhaust valve lash loss, 
combustion-chamber deposits, fuel 
economy, oil economy, the exhaust 


FIG. 1. Effect of seven fuel additives on exhaust valve life. 
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FIG. 2. Effect of full additive concentration on valve life with three different 


engines and different operating conditions. 


system and even rear-bumper corro- 
sion from exhaust products. If an ad- 
ditive registers a marked adverse 
effect on any of these important fac- 
tors, it must be eliminated from 
further consideration. 


Durability testing tools 
Tools available for use in durability 
problems are generally put in the 
following order: (1) Chemical labo- 
ratory tests (2) Single-cylinder en- 
gine tests (3) Multicylinder engine 
laboratory tests (4) Fleet tests. 


Chemical laboratory tests. These 
tests will generally supply all the 
needed information concerning the 
effect of additives on fuel storage 
stability, metal corrosion, and de- 
terioration of rubber-like parts. 


Single-cylinder engines. The Ethyl] 
Corporation uses single-cylinder en- 
gines for preliminary testing of addi- 
tives for positive and negative effects 
on valve durability. These engines 
permit close control of test condi- 
tions, require relatively small quan- 
tities of precious experimental mate- 
rials frequently required. However, 
single-cylinder engines never act ex- 
actly like multicylinder engines. So 
the results from single-cylinder en- 
gines are regarded only as indications 
of durability effects until the data 
are substantiated by multicylinder 
engine tests. 


Multicylinder laboratory tests. Most 
of the durability effort must be con- 
ducted in multicylinder engines. 
Therefore, in most _ laboratories, 
scheduling gives priority to operation 
of these engines in the laboratory 
rather than on the road. There are 
two reasons for this preference: In 
the lab you can maintain closer con- 
trol of engine test conditions and 
since these tests are generally con- 
sidered more reproducible, fewer 
tests are necessary to separate prom- 
ising materials from those giving less 
satisfactory results. 
Fleet tests. Final step in the develop- 
ment of the additive is to test it with 
vehicles on the road. This step is im- 
portant for two reasons. It acts as a 
check on the conditions chosen in the 
laboratory tests and it provides re- 
sults which are much more accepta- 
ble to the purchaser of the product. 
Obviously, no single test or any 
group of tests on a single engine 
should be used to predict the effect 
of additives on engine durability. 
Thousands of hours of dynamometer 
testing and millions of miles of road 
performance in a wide variety of en- 
gines must be conducted before a 
company can be sure its new product 
will benefit the user. And even after 
extensive testing has been done, 
sound judgment based on experience 
and knowledge must be exercised. 








Send for a reprint of our technical paper entitled 
“Fuel Additives and Engine Durability.”’ It will 
give you the philosophy of durability testing, choice 
of test equipment and actual test schedules used. } 
Address your request to Box 12, Ethyl Corporation, /{ 
100 Park Ave., New York, N. Y. No charge. | 
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HOW 
Ethyl Research 


can help you 


For more than 25 years Ethy] 
Corporation has been doing liai- 
son work between the automo- 
tive industry and the petroleum 
industry. With the trend to 
higher output engines, require- 
ments for fuels ard lubricants 
have made this work even more 
important. 

As always, our Technical! 
Representatives, backed up by 
the extensive facilities of the 
Ethyl Laboratories, are glad to 
share their knowledge with your 
technical people. 

We can help you devise eval- 
uation techniques for fuels, lu- 
bricants or additives in research 
programs on engine durability 
and deposit effects . . . whether 
you are interested in single-cy!- 
inder engines, multicylinder en- 
gines or vehicles in the field. 

Your Ethyl Representative 
will be happy to arrange an ap- 
pointment for you with one of 
our Laboratory Technical Rep- 
resentatives. 


ETHYL CORPORATION 
New York 17, N.Y. 





— ETHYL. 
CORPORATION 


Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Mich 
2600 Cajon Road, San Bernardino, Calif 
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Aerial view of the 
new coking unit. 


P 721. 


Union Oil Company is converting heavy crude (averaging 
15 API gravity) into high quality feed stocks at Santa Maria 


West Coast’s Latest Coking Plant 


Jerry Stumm 
Pacific Coast Editor 


A T Santa Maria, California, Union 
Oil Company is converting heavy 
crude oil (average 15 deg gravity) into 
high quality feed stocks, which are 
then shipped to the Oleum refinery for 
further processing and refining. Oddly, 
the only finished products at Santa 
Maria are coke and sulfur, which are 
the by-products, of the process. 

The heavy crude oil is broken down 
into gas, gasoline and gas oil, leaving 
only coke as a residue. The gas sep- 
arated from the products coming from 
the coking plant contains hydrogen 
sulfide, which is removed and con- 
verted into liquid sulfur, and the re- 
maining gas used to supply most of the 
fuel requirements of the refinery. 

In a day’s capacity operation, 21,- 
000 bbl of crude oil are fed into the re- 
finery. The output is 18,000 bbl of 
liquid distillate, 600 tons of coke and 
42 long tons of sulfur. 


Coking Plant 

Santa Maria refinery has two identi- 
cal, but separately operated, coking 
plants. Because one plant can con- 
tinue to operate while the other is shut 
down for periodic cleaning and repairs, 


the necessity of large storage facili- 
ties is eliminated. 

The primary distillation of the crude 
oil takes off straight-run gasoline and 
gas oil. Coking, as done at the Santa 
Maria refinery, consists of charging 
large batches of the reduced crude into 
coker drums where, at a temperature 
of 900 deg, cracking occurs, gasoline 
and gas oil fractions are vaporized, 
leaving a residue of petroleum coke. 

The hot vapors flowing from the top 


of the coke drums are sent to a frac- 
tionating unit where they are sep- 
arated into gas, gasoline and gas oil. 
The gasoline and gas oil are the liquid 
distillates shipped by pipe line and 
tankship to Oleum refinery. 

The construction of twin cokers 
affords ample capacity for the volume 
of feed involved and assures a steady 
flow of products. Also, each coker is 
equipped with two drums so that, while 
one is shut down for de-coking, the 


Coker control house, nerve center of the operation; some 600 
points in the plant are ‘‘covered”’ by this control system. 















































other is in coking operation. The coke 
drums are 80 ft high and 18 ft in 
diameter. 


De-Coking 

De-coking of the drums, one each 12 
hours, is initiated by removing the man- 
heads and boring the coke bed with 
water jets under 2000 Ib pressure. The 
hydraulic drilling head is designed to 
bore a hole through the drum to the 
bottom outlet. After the center hole is 
completed a cutting head is attached 
and lowered to the bottom of the coke 
mass where coke cutting by the use of 
high pressure water proceeds upward. 
A hydraulic winch is used to raise and 
lower the drill stem. 

Prior to the cutting operation, the 
bottom manhead of the drum is re- 
moved. An impact wrench carried on 
a trolley and supported by a spring 
loaded counter balance is employed to 
remove the flange nuts. The manhead 
is then lowered and rolled aside on the 
supporting carriage assembly while 
residual water used in cooling the coke 
drum is allowed to drain. A telescopic 
chute, under grating directly beneath 
the drum, is then raised to the bottom 
of the drum cone to guide coke cut- 
tings and water on to the inclined chute 
and into the coke pit. 

The concrete pit receives coke cut- 
tings from the coke drums of both 
coking units. Water drains out of the 
coke and flows along the pit floor to 
the fines settling area where the bar- 
rier walls guide the water back and 
forth across the pit allowing time to These twin units extend 214 ft “into the blue.” 
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The telescopic chute that guides coke and water to the inclined Operators are removing the bottom manhead; telescopic chute 
chute and coke pit. will be raised from beneath the grating in the floor. 
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Cooling water dripping from the drum; the manhead 
now removed is rolled aside on the movable 
carriage. 


settle the coke fines before entering 
the sump. Water is pumped from the 
sump to a coke cutting water holding 
pond. 

Coke is removed from the pit by a 
grab bucket traveling crane and 
dropped in a hopper that feeds a con- 
veyor belt which carries the coke to a 
storage area some 1200 ft distance. A 
weightometer is installed in the con- 
veyor system to continuously record 
the weight of coke passing over the 

conveyor. The conveyor has a makxi- 
—es i A \e mum capacity of 150 tons per hour, 
\! i LEIS, with normal operation established at 








7 7 
Ta ae _ about 100 tons per hour. 


| 


ef Coker Control House 


The refinery is equipped with the 
latest in automatic control equipment, 
with instruments to indicate and rec- 
ord pressures, temperatures, flow and 
levels from approximately 600 differ- 
ent locations within the coking plant. A 
special data reduction system is also 
employed in the refinery, which pre- 
pares a typewritten log sheet of all 
significant readings registered by the 
multitudinous instruments in the con- 
trol house. A buzzer and flashing light 
warning system is also provided which 
records any condition exceeding the 
pre-set control range. Hence, the op- 
erator is immediately informed and 
provided with a record of the location 
and extent of the malfunction. The 
same instrument also maintains a daily 
record of certain desirable data. 

Santa Maria refinery was designed 
and engineered by Union Oil Com- 
pany’s engineering and research pro- 
cess groups in collaboration with Bech- 
Coke just removed from the drum by hydraulic cutting, is chut- tel Corporation, who was the general 
ing into the receiver pit, along with water. contractor. 





C-8 THE PETROLEUM ENGINEER, December, 1955 








ill 








View of entire unit, caustic 
coagulator to right, water 
coagulator to left. 


The Application of 


ELECTRICAL PRECIPITATION 









TO DISTILLATE TREATING 


Treating of all distillates, from naphtha to lube 
oil, can be accomplished more effectively by 
the aid of electrical precipitation 


R. J. Phillips 
Howe-Baker Corp. 


ELECTRICAL precipitation to in- 
crease the efficiency of distillate treat- 
ing processes is being used to a rapidly 
increasing degree. The treating of all 
distillates, from the naphtha to lube oil 
boiling ranges, with such agents as 
caustic, water, and acid can be ac- 
complished more effectively with the 
aid of electrical precipitation. Gener- 
ally, the added coalescing provided by 
the electrical field permits lower chemi- 
cal consumption and a drastic reduc- 
tion in carry-over of addition agent 
into the treated product. In addition, 
the entire treating sequence can 
usually be greatly simplified with re- 
sulting savings in equipment, operat- 
ing costs, and maintenance expense. 
Purpose of this report is to describe 
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the use of electrical precipitation in 
sufficient detail such that individual 
refiners can estimate the possible ap- 
plications to their own problems. 


Development of Electrical 
Precipitation 

The principle of electrical precipita- 
tion for the separation of oil and water 
emulsions has been widely used for 
many years in electrical desalting. The 
present application of the same prin- 
ciples to the resolution of emulsions 
formed in the caustic, water, or acid 
treating of distillates is simply a re- 
finement of the older process. 

Howe-Baker pilot unit studies of the 
fundamentals of coalescing distillates 
were initiated many years ago. Since 





that time, literally hundreds of runs 
using every conceivable type of feed 
stock have been made on the pilot 
units located in our Houston labora- 
tories. The high point of these studies 
was the installation, on a temporary 
basis, of a semi-commercial 1500 bb! 
per day heating oil treater in a large 
Gulf Coast refinery. It was possible to 
demonstrate on this commercial-type 
unit the operability of the process. 
Subsequent pilot unit studies have 
pin-pointed the operation variables, 
including the optimum geometrical 
configuration for the electrodes, the 
optimum voltage gradient, the effects 
of feed stock composition and the con- 
centration and quantity of treating 
agent, and such operating variables as 
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@ FIG. 1. Typical flow diagram of the electrical precipitator process. 


mixing energy and temperature. 

These studies have made possible 
the design of commercial units for al- 
most any conceivable application with 
an unusually high degree of engineer- 
ing accuracy. 


Status of Commercial Units 

The first two commercial units are 
now in operation at a large Gulf Coast 
refinery. These units electrically pre- 
cipitate the mixtures formed in the 
strong caustic and water washing of 
catalytic heating oil. 

Eight units are now under construc- 
tion and will go on stream shortly. 
They are designed for operations in- 
volving the electrical precipitation of 
kerosine, heating oils and lube oils with 
such additives as caustic, sulfuric acid 
and water. 

As of this writing, engineering 
studies are in progress but not com- 
pleted on approximately 60 additional 
units. 


Description of Process 

Properly speaking, electrical pre- 
cipitation should not be described as 
a new process, but rather is a new way 
of implementing your existing process 
with a considerable improvement in its 
performance. Broadly speaking, a high 
voltage direct-current electrical field is 
utilized to resolve emulsions formed in 


C-10 





the treating of distillate streams. As 
the electrical field will be used, it is 
possible to mix the distillate and treat- 
ing agent far more thoroughly. Hence, 
for a given product quality, a better 
and more complete chemical reaction 
can be achieved with considerably 
lower consumption of treating agent. 
In other instances, where the refiner 
has encountered difficulty in maintain- 
ing consistently high product quality, 
the precipitators insure thorough re- 
moval of the treating agent with at- 
tendant credits. Such problems as 
those resulting from water haze can be 
eliminated. 

Fig. 1 is a flow diagram of a typical 
treating system and illustrates the basic 
process needs of mixing of the feed 
stock and treating agent, followed by 
separation in the precipitator. 

As can be noted, the process is fully 
automatic and completely instru- 
mented. It is continuous, thereby elim- 
inating many of the ills associated 
with batch settling. It is customary to 
have the treater immediately down- 
stream of the preparation unit (crude 
distillation, catalytic cracking unit 
fractionator, etc.) The distillate feed 
stock is mixed with the treating agent 
in an incorporator, followed by a mix- 
ing valve. It then enters the precipita- 
tor vessel, passes through the electrical 
field, and out to finished storage. The 
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residual treating agent is continuously 
removed from the bottom of the vessel 
and can be continuously recirculated 
until spent. The voltage is fixed dur- 
ing startup and there is no occasion 
for Operating personnel to change it. 
All high voltage equipment is fully- 
enclosed and explosion-proof so there 
is no danger whatever to operating 
personnel. 


Process Variables 

Mixing Energy. Considerable devel- 
opment activity has been directed to- 
ward studies of the optimum levels of 
mixing energy for different treating 
processes, the best means of imparting 
and regulating the energy, and the ef- 
fect of the energy on the operation of 
the precipitator. The following gen- 
eral conclusions can be drawn: 

a. Present gravity settling equip- 
ment does not allow the optimum 
quantity of mixing energy input since 
emulsions would result that could not 
be resolved by gravity settling. 

b. Virtually any type of mixing de- 
vice can be used to impart the re- 
quired mixing energy in many cases. 

c. There is considerable latitude in 
the minimum amount of energy re- 
quired to accomplish the desired reac- 
tion, and maximum amount that can 
be tolerated before imposing excessive 
loads on the electrical precipitator. 
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The following diagram schemati- 
cally illustrates these principles. 
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Operating Temperature. Operating 
temperature has little effect on ef- 
ficiency of the precipitator except in 


those cases where feed stock is ex- - 


tremely viscous, such as lube oils. For 
all distillates from diesels and heater 
oils to lighter fractions, the precipita- 
tor may be operated at whatever tem- 
perature is set by plant operators pre- 
ceding the treating step. In those cases 
where it is desirable to reduce the 
water cOncentration in the treated 
product to a minimum, it is always 
advantageous to operate the treater at 
the minimum possible temperature to 
reduce the amount of water held in 
solution. In caustic washing operations 
conducted in cold climates, the lower 
limit of the temperature may be set 
by the temperature at which the caus- 
tic will solidify. For the very viscous 
feed stocks (e. g. lube oils above 200 
SUS at 100 F) the optimum operat- 
ing temperature will generally fall 
within the range of 100-150 F. 

Concentration and Quantity of 
Treating Agent. In most treating op- 
erations dependent on gravity settling, 
it is usually necessary to “overtreat” 
from both the quantity and concentra- 
tion standpoints. The more intimate 
mixing, followed by more effective 
separation, made possible by electrical 
precipitation, usually permits a reduc- 
tion in chemical consumption of from 
30-60 per cent. As the contacting af- 
forded is much better, the concentra- 
tion level also can usually be lowered 
slightly if this is desirable. This reduc- 
tion, however, is small since the opti- 
mum concentration is more depend- 
ent On the nature of the contaminants 
to be removed. 


Comparison with Gravity Settling 

Electrical precipitation has a num- 
ber of remunerative advantages over 
gravity settling, many of them obvious, 
but including: 

1. Much lower carry-over of the dis- 
continuous phase, whether it be water, 
Caustic or acid. Tolerances are usually 
considerably lower than those possible 
to achieve by gravity settling, regard- 
less of the amount of residence time 
provided in the latter case. 
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Same as 1, except photo also shows elevated caustic tank in background. 


2. Fully automatic, insuring con- 
stant product quality without upsets 
and surges of carry-over. 

3. Ease of operation, reducing 
labor.and supervision requirements. 

4. Reduction in final and interme- 
diate storage tank requirements since 
the charge can come directly from the 
distillation unit, through the electrical 
coalescer, and on to final storage with- 
out need for intermediate tankage or 
time in storage before shipment. 

5. Reduced operating costs by elim- 
inating the need for salt drying, clay 
filtration, etc. The only operation costs 
for the coalescers are the power re- 
quirements, which never exceed 5 kva 
under normal operating conditions. 

6. Reduced chemical consumption 
in treating operations. Far more vigor- 
ous mixing can be used since the elec- 
trical field will resolve any normal 
emulsion where gravity settling would 
noi. This reduction in chemical con- 
sumption will usually amount to about 
30-60 per cent of the normally re- 
quired quantities. 

7. Reduced pollution, since lower 
chemical consumption and carry-over 
to tankage reduces chemicals to 
effluent. 

8. Virtual elimination of mainte- 
nance, since the electrical precipitators 
require only routine annual inspec- 
tions. 

9. Improved sludge quality and 
pumpability, since the process is vapor 
tight and air is excluded; oxidation 
products in sludge are eliminated. 


Economic Justification of a 
Typical Plant Installation 
In this typical case, chosen to dem- 








onstrate the rapid payout for electrical 
precipitation, the basis for the eco 
nomics is as follows: 
Feed stock: 
15,000 bbl per day of catalytic 
heating oil 
Treated with: 
5 per cent of 15 deg Baume’ 
sodium hydroxide, recirculated. 
The existing plant has the following 


sequence: 
Caustic wash . . . water wash. . 
tankage ... salt dry .. . tankage . 


clay filter . . . finished tankage. 

The proposed electrified plant will 
eliminate the need for the water wash 
ing, salt drying, and clay filtering steps 
The existing 10 by 30 ft caustic wash 
vessel will be used for the caustic wash 
stage. The treated product will be 
guaranteed by Howe-Baker to contain 
less than 2.0 ppm Na as NaOH, and 
to be bright (free water less than 0.005 
volume per cent) with no visible haze 

Equipment Costs: Howe-Baker de- 
signs and provides equipment for elec- 
trifying the existing vessel. The equip- 
ment furnished by Howe-Baker in- 
cludes power supply, electrode assem- 
blies, electrical controls, etc., with an 
approximate installed cost of $50,000 


Economic Credits 

1. Reduced chemical consumption. 
Will reduce caustic consumption from 
present level of 3.5 tons per day to 1.8 
tons per day (based on weight of actual 
caustic), a savings of 1.7 tons per day 
With caustic at $70.ton, this amounts 
to $119 per day or 0.8 cents per bbl 

2. Elimination of salt drying opera- 
tion. Savings of operating costs of 0.9 
cents per barrel, or $135 per day. 
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water coagulator. 


3. Elimination of clay straining op- 
eration. Savings of operating costs of 
1.9 cents per bbl or $285 per day. 

4. Elimination of water washing 
step. Savings of operating costs of 0.2 
cents per bbl, or $30 per day. 

5. Released tankage. Existing inter- 
mediate storage tanks are released for 


@ Close-up of power pack (containing transformer and rectifier) on 


* Close-up of control panel (electrical controls on left, flow controls 
on right). End of caustic coagulator shown at far right. 





other service. They consist of 1—80,- 
000 bbl tank and 2—40,000 bbl tanks, 
with a total replacement value of 
$300,000, and a realistically depre- 
ciated value of $160,000. 

6. Salvage value of equipment. 
Vessels used in the water washing and 
salt drying operations have an esti- 











TABLE 1. Effect of | better mixing, followed by eueie precipitation, on wnodaet 











ality. 
__ Critical Test 

; Nome of U ntreated Tres ated products 

Feed Stock Treated with test feed electrically precipitated 
Virgin heater oil 1% of 4 Be’ NaOH Neut No. 0.5 0.01 
Catalytic heating oil 5% of 25 Be’ NaOH Copper No. 18 1.5 
Straight run gasoline 57% of 30 Be’ NaOH Copper No. 11 1.0 
Kerosine 5% Water Water, K-F 0.22 0.007 
Catalytic aouting oil 5% of 60 Be’/NaOH Phenols, ppm 700 80 





TABL E 2. Compens of discontinuous phase into treated product ta using 








electrical precipitators. 





Fe ne d 8 Stock 
Catalytic heater oil 


Treated With 
5% of 25 Be’ NaOH 


Carry-Over 
2.6 ppm sodium as NaOH 


Catalytic heater oil % of 50 Be’ NaOH 9.7 ppm sodium as NaOH 
10% of Water ).3 ppm sodium as NaOH haze- 
po 
Virgin heater oil 10% of 10 Be’ NaOH 1.2 ppm sodium as NaOH 
10%, of Water _ 0.4 ppm sodium, haze-free 
Kerosine (Paraffinic 10% of 15 Be’ NaOH 0.6 ppm sodium, as NaOH 


10% of Water 

10% of 15 Be’ NaOH 

107% of Water 

7% of 4 Be’ NaOH 
c( 


Kerosine (Naphthenic 
Light naphtha 
Gasoline, straight run 


7% 


Gasoline, cat. and virgin mixture 10% 
Gasoline, cat. and virgin mixture 
Lube Oils: 


50 SUS @ 100F 


of 50 Be’ NaOH 
10% of 30 Be’ NaOH 


20 Vol. % H2SO, 


0.0 sodium, haze-free 
0.4 ppm sodium as NaOH 
0.0 sodium, haze-free 
0.3 ppm sodium as NaOH 
0.47 ppm KOH 
7 8 ppm sodium as NaOH 
2.9 ppm sodium as NaOH 


).15 Vol. % sludge 


o 


100 SUS @ 100F 15 Vol. % HaSO, 0.2 Vol. % sludge 
450 SUS @ 100F 7 Vol. % H2SO4 0.2 Vol. % sludge 
750 SUS @ 100F 12 Vol. % H2SO4 0.3 








Vol. % sludge 
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* Back of electrical control panel in foreground, caustic 
tank in background. 








TABLE 3 Typical catalytic heater oil. 





Treated with 25 Baume’ caustic asda and electrically 


precipitated 
Test "eed Product 
Copper number.......... 18 1.5 
Mercaptan number. ... 15.2 1.47 
Sodium content. - 2.6 
ASTM Distillation, °F 
IBP 390 
5% 464 
95% 605 
ver 633 





mated salvage value of $18, 000, and 
the clay straining equipment a salvage 
value of $20,000. 


SUMMARY OF CREDITS: 


Item ¢/Bbl $/Day 

1. Reduced Chemical 
consumption 0.8 120 
2. Shut down salt dryer 0.9 135 
3. Shut down clay filter 1.9 285 
4. Shut down water wash 0.2 30 
3.8 570 


$208,000 per year 

Return on $50,000 
investment . 

Plus non-recurring credit 


= 416%/yeaer 
of $198,000 


Summary 

Electrical precipitation offers a mod- 
ern streamlined method for handling a 
problem that has caused refiners count- 
less operating difficulties through the 
years. The electrical equipment can be 
installed on the refiner’s existing ves- 


sel, or a new vessel can be furnished. 
k** 
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OU SEE dehumidifiers bearing this familiar 
TF eatin teat thousands of 
plants all over the world, in almost every industry. 
Ever since 1932, they have been helping to speed 
output and maintain high product quality by 
removing unwanted moisture to uniformly low 
dewpoints. 


LECTRODRYER is the name of a large family 
of DRYing machines. They DRY air, gases and 
organic liquids. They range in size from the tiny 
Laboratory model, capable of handling a few cubic 
feet per hour, to giant wind tunnel installations 
DRY ing tons of air per minute. They work from 













Trademark for dehumidifiers 


atmospheric pressure to as high as 6,000 psi. 

Twenty-three years of DRYing experience is 
yours, when you consult with Lectrodryer engi- 
neers. Recommendations on plant layout, controls 
and other auxiliary equipment are all co-ordinated 
with the type and size of Lectrodryer prescribed 
for the job. You save time and money, and are 
assured of most efficient operation. 

Remember the word LECTRODRYER when 
you need DRYing help. For a free copy of the 
book, Because Moisture Isn’t Pink, write Pittsburgh 
Lectrodryer Corporation, 334 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 





* REGISTERED TRADEMARK U.S. PAT. OFF 


To obtain more information on products advertised see page E-51 C-1 3 





In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYER 


























FIG. 1. Aerial view of Celanese Corporation's 
hydrocarbon oxidation plant, Bishop, Texas. 


P 793. 


Petrochemicals Unlimited: From Ethane, Propane, Butanes 





Part IV, Section 1 


Peter W. Sherwood 


Chemical Engineer 


Oxygenated Petrochemicals 


Products of Controlled Hydrocarbon Oxidation 


Oxidation of Propane-Butane. 
Partial oxidation of hydrocarbons is 
the direct route to oxygenated petro- 
chemicals. The method draws on cheap 
raw materials, but is bedeviled by its 
non-specific nature, which results in 
low yields of any one product. Control 
of the oxidation reaction itself and 
separation of the extremely complex 
product mixture, pose formidable en- 
gineering problems. 

Many of these difficulties have been 
successfully overcome and direct oxida- 
tion is practiced today on a limited 
commercial scale, in effective competi- 
tion with the more specific indirect 
syntheses of oxygenated petrochemi- 
cals. Celanese Corporation of America 
operates partial oxidation plants in the 
U. S. and in Canada. Cities Service 
Company has. a partial oxidation in- 
stallation at Tallant, Oklahoma. Most 
recent addition is the oxidation plant of 
Warren Petroleum Company at Con- 
roe, Texas. Here purified oxygen is re- 


portedly used. At all other operating 
plants, air is used as oxidizing agent. 
Ninety-five per cent oxygen was used 
in the short run of the currently non- 
operating plant of McCarthy Chemical 
Company. 

A propane-butane mixture serves as 
feed to Celanese Corporation oxidation 
plants. Acetone, formaldehyde, acetal- 
dehyde, methanol, n-propanol, butyl 
alcohol and mixed organic acids be- 
come available as saleable products. 
Obviously, the reaction is readily sus- 
ceptible to over-oxidation (i.e., com- 
plete combustion of the hydrocarbon 
stock) and close control must be ex- 
ercised over reaction variables. Con- 
trolling are inlet gas composition and 
method of mixing the reactants, total 
system pressure and partial pressure 
of reactants, residence time and, of 
course, operating temperature. The re- 
action is non-catalytic. 

In a recent study, Quon et al* have 
found that 1.5 mol per cent oxygen is 
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FIG. 2. Flowchart for production of oxygenated chemicals by partial combustion of 


light paraffins. 


the minimum concentration needed to 
initiate oxidation of n-butane. At this 
point, conversion rises sharply as 
oxygen content is raised to 3 per cent. 
The rise is more gradual between 
oxygen concentration of 3 to 4.5 per 
cent. Above this point, total consump- 
tion of the hydrocarbon tends to level 
off. Certainly as far as useful (organic) 
products are concerned, Quon’s results 
demonstrate an optimum oxygen con- 
centration of 4.5 per cent, (40 per cent 
of butane reacted, and 15 per cent con- 
verted to useful product, for an ulti- 
mate yield of 35-40 per cent). 

A parallel effect is observed as bu- 
tane concentration is raised. Maximum 
fractional conversion is obtained at 
approximately 2.5 mol per cent. 
Above this concentration, formation of 
useful products remains level over a 
short range, while CO and CO, forma- 
tion declines. In result, a level of opti- 
mum selectivity is attained at a butane 
concentration of 4.5 mol per cent. 

The best oxygen: butane ratio is 
thus found in the range 1 to 2. Working 
with a ratio of 1, Quon obtained 
optimum conversion when each of 
the reactants was present in 4.5 mol 
per cent concentration; i.e., the pattern 
outlined above for each component was 
mirrored in the combined effect. At this 
optimum concentration, some 46 per 
cent of the feed carbon appeared in 
useful products and 32 per cent was 
converted to carbon monoxide and 
carbon dioxide. Most of the remainder 
is accounted for by ethylene formation. 

While the distribution of oxygenated 
hydrocarbons may be varied over wide 
limits, nothing is gained for any one 
product (except formaldehyde) by 
operating at conditions that differ sub- 
stantially from the collective optimum. 





A somewhat similar effect pattern on 
product formation is observed as the 
total pressure is raised. There is practi- 
cally no reaction below 50 psi. Opti- 
mum performance is attained at 125 
psi. At higher pressures, increased for- 
mation of carbon oxides detracts from 
useful yield. 

Practically no reaction was observed 
until residence time reached 1 sec. 
After initiation, conversion increased 
rapidly and useful product formation 
reached its maximum value after 1.5 
sec. Further increase in residence time 
was without effect on useful product 
formation, but it did result in increased 
conversion of butane to carbon oxides. 

All of the foregoing results were ob- 
tained at maximum-reaction tempera- 
tures of 390 C (local hot spots occur- 
red, as must be expected). Some leeway 
is allowed in setting initiation tempera- 
ture, which will change the numerical 
effect—but not the pattern behavior— 
of the other variables enumerated 
above. 

These general principles are em- 
bodied in the industrial application of 
butane oxidation. Air, together with di- 
luent stream, is preheated independ- 
ently of the feed hydrocarbon, with 
which it is mixed at a point just preced- 
ing the converter chamber. 

Immediately following the con- 
verter, the effluent gases are quenched 
by a water spray to not more than 180 
C. After further cooling and condensa- 
tion, the products are ready for separa- 
tion. Extremely severe purification 
problems are encountered with the 
complex mixture of oxygenated com- 
pounds that are formed in the direct 
oxidation process. 

Bludworth? brackets the optimum 
reactant-ratio between 9 and 11 
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volumes air per volume butane (i.e. 
oxygen:hydrocarbon ratio of 2:1) 
Steam serves as diluent to prevent for- 
mation of an explosive mixture in the 
reaction system as well as to prevent 
runaway reactions. To achieve this 
two-fold goal, °100 to 120 volumes 
steam per volume hydrocarbon are re 
quired. Operating pressure is in the 
range 300 to 400 psi. 

Having set the ratio of feed streams 
and the contact time, the preheat tem 
perature determines the temperature 
level attained in the reactor chamber 
Decomposition temperature (approxi- 
mately 230 to 250 C) sets an effective 
limit to the extent of hydrocarbon pre- 
heat. Actually, the organic feed stock 
is kept well below this level up to the 
point of juncture with the combustion 
agent. To bring the feed mixture up 
to the required initiation temperature, 
the steam-air stream is preheated inde- 
pendently to 400 to 450 C. 

Yield and product composition are, 
of course, subject to wide variation as 
a function of changes in operating con- 
ditions. A typical illustration is pro- 
vided by the oxidation of butane in ad- 
mixture with 10 volumes air and 110 
volumes steam. The hydrocarbon is 
preheated to 150 C while the other 
components are fed to the reactor at 
400 C. Operating pressure is 300 to 
400 psi and contact time is 1.15 sec. At 
these conditions, 100 Ib butane wil! 
yield: 


7 ~~ Ib acetone 

19.6 Ib acetaldehyde 
19 Ib methanol 

1 Ib n-propanol 
0.5 Ib butyl alcohol 
15.2 lb formaldehyde 
11.4 lb organic acids 


Some unconverted hydrocarbons can 
be recovered and recycled. Unavoid- 
ably, complete combustion also takes 
place to a certain extent in this pro- 
cess. 

Upon condensation, the organic 
compounds form, of course, only a 
relatively small portion of the total 
liquid —most of which is water. The 
purification is simplified — and over- 
all yields are raised — by recycling this 
water to the quench tower following 
the reactor after it has been separated 
from the products of partial oxidation 


Direct Oxidation of Olefins 

Two other petrochemical processes 
involving direct oxidation of C,-C 
hydrocarbons have attained industrial 
stature in the U.S.: The very important 
conversion of ethylene to ethylene ox- 
ide and the production of acrolein from 
propylene. Both of these reactions are 
rendered highly specific by the use of 
catalysts. 
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Production of Ethylene Oxide. Ethyl- 
ene oxide is today the second-largest 
consumer of ethylene. Historically, it 
has shown a growth curve that is ri- 
valed by few chemicals. Its expanding 
market has shown a continuous upward 
trend since 1933, interrupted only by 
temporary decline during three years. 
The 1952 consumption has been esti- 
mated at 680,000,000 Ib, an increase 
of 230,000,000 Ib since 1950. After 
a temporary decline during 1953-1954, 
the market is now once again showing 
strong signs of recovery. 

The 1952 end-use pattern for ethyl- 
ene oxide is illustrated in Table 1. His- 
torically, ethylene glycol has been the 
mainstay for this commodity. It now 
appears that other derivatives of ethyl- 
ene oxide are progressing at a relatively 
higher rate, and thus tend to shift the 
pattern. Still to be assessed is the im- 
pact of new developments including 
ethylene oxide-terephthalate films, and 
the use of ethylene glycol in thermoset- 
ting plastics of the polyester type. 








TABLE 1. Estimated Outlets for 
Ethylene Oxide in 1952 





Million 
pounds Per cent 
Ethylene Glycol (from oxide). 440 72.0 
Acrylonitrile............. 40 5.9 
Ethanolamines............. 40 5.9 
Polyglycols, etc.. Soe 50 7.4 
Non-ionics. . . x ‘ ; 30 4.4 
Miscellaneous 30 44 
680 100.0 








Extensive recent expansion has re- 
sulted in temporary overcapacity in 
ethylene oxide facilities, with resultant 
depressive effect on product sales price. 
Ethylene oxide capacity on stream in 
mid-1953 was estimated at 745,000,- 
000 lb per year. By the end of 1955, 
new plant facilities are estimated to 
have raised total installed production 
potential to 1.1 billion Ib. 

It is noteworthy that most of the new 
capacity is based on the direct oxida- 
tion of ethylene. This is a complete re- 
versal in trend over previous experi- 
ence when the heavy emphasis was on 
the comparative chlorohydrination 
route. Indeed, as recently as 1950, Car- 
bide and Carbon Chemical Company’s 
South Charleston and Texas City plants 
were the only U.S. ethylene oxide pro- 
ducers using direct oxidation of ethyl- 
ene. By mid-1953, there were four di- 
rect oxidation plants, with a combined 
capacity of 310,000,000 Ib (vs six 
chlorohydrination plants rated at a 
total ethylene oxide output of 435,- 
000,000 Ib). By the end of 1955, there 
will be eight direct oxidation installa- 
tions (owned by three producers) with 
combined rating of 575,000,000 Ib. 
This overshadows the chlorohydrina- 
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FIG. 3. View of Napthachemie's fixed-bed ethylene oxide plant (Courtesy Scientific 


Design, Inc.) 


tion capacity of 490,000,000 Ib that is 
now anticipated for that date. 

The rise in chlorine price, which 
has taken place during the last 3 to 4 
years, is perhaps the most important 
single factor accounting for the new 
activity in direct oxidation. Because it 
is a heavy consumer of chlorine (ap- 
proximately 2.1 lb per pound of ox- 
ide), economies of the competitive 
chlorohydrination process have been 
severely and adversely affected by the 
upward trend of this prime raw ma- 
terial, which, by contrast, does not 
enter the direct oxidation process at all. 


Of further importance has been the 
more general availability of low-cost 
ethylene in adequate concentration. 
Such a development would naturally 
tend to tilt the balance in favor of di- 
rect oxidation, which consumes 1.1 to 
1.2 Ib ethylene per pound of oxide, 
while only about 0.9 Ib ethylene are re- 
quired per unit of product in the classi- 
cal process. 

The third outstanding factor that 
shares responsibility for the new ac- 
tivity in direct ethylene oxidation is 
the development of new knowledge in 
this field and the evolution of impor- 
tant process improvements that have 
rendered the methods economically 
more attractive. At least three direct 
oxidation processes are publicly offered 
by American engineering firms. 

In all commercial installations, air 


CH, = CH, + %0,->CH, — CH:. (1) 
\ / 
O 

serves as oxidizing agent in the direct 


route to ethylene oxide. The reaction is 
carried out in the presence. of a sup- 
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ported silver catalyst. 

The desired conversion of ethylene 
to ethylene oxide is only slightly exo- 
thermic (52,500 Btu/lb-mol). It is 
accompanied by yield-consuming total 
combustion to carbon dioxide and 
water, a reaction that evolves 570,000 
Btu/lb-mol. There are no other side 
reactions of significance. 

It is, therefore, important that total 
combustion is held to a minimum, not 
only because of its yield-consuming 
aspects, but also because of the large 
burden that it imposes on heat-transfer 
facilities provided in the reaction 
chamber. If, for example, the process 
is carried out with 50 per cent effi- 
ciency, 14,000 Btu are evolved per 
pound of ethylene oxide formed, of 
which the useful reaction (Equation 1) 
accounts for only 8.1 per cent. At 65 
per cent yield, heat evolution is only 
8000 Btu per pound ethylene oxide. 

Obviously, therefore, the presence of 
non-ethylenic hydrocarbons in the 
feedstock is undesirable because their 
combustion will contribute to the heat 
evolved without doing any useful work. 
Beyond that, the presence of paraffins 
has been shown to have definitely de- 
pressive influence on the selectivity of 
ethylene oxidation. 

It is generally economically feasible 
and advisable to employ ethylene of 
95 to 98 per cent purity. Still, there 
would be obvious advantage to a pro- 
cess capable of utilizing a more dilute 
ethylene feed. The use of “anticata- 
lysts,” such as ethylene dichloride has 
been recommended in this connection, 


but its usefulness must be questioned in 


the light of recent work. 


Other objectionable impurities in the } 


feed hydrocarbon are sulfur and acetyl- 
ene. Both of these are extremely delet- 














T—TCmeoaonps oe Ss = = 


ry _) st — 



































ntific 


lene 
e€xo- 
[t is 
total 

and 
),000 
side 


total 
, not 
ming 
large 
nsfer 
ction 


l, of 


elet- 








erious to the catalyst, and the latter 
chemical presents, moreover, a serious 
safety hazard. Substantially complete 
absence of acetylene must be ensured, 
and this may be accomplished by scrub- 
bing the hydrocarbon feed (with ace- 
tone, acetonyl acetone( or dimethyl 
formamide) or by partial hydrogena- 
tion to ethylene. 

The ratio of air to ethylene has a 
very pronounced effect on conversion. 
For good selectivity and conversion, it 
is necessary to use a high air:ethylene 
ratio. Performance improves rapidly 
until the ratio of reactants becomes 
about 7 to 8. No improvement in yield 
can be realized by raising the amount 
of excess air above this value. 

The permissible ethylene concentra- 
tion is set by the lower explosive limit, 
which is 3.4 volume per cent. At least 
one commercial installation has made 
effective use of two-stage addition of 
ethylene. In this way, ethylene con- 
centration in neither stage exceeds 3 
per cent, but the total ethylene volume 
in once-through operation corresponds 
to 5 per cent of the recycle-plus-air 
mixture. 

Only a limited conversion per pass 
may be taken in order to achieve best 
yield. Because of the great amount of 
nitrogen ballast, a large bleedstream 
must be taken from the reactor effluent 
(the remainder is recycled after ethyl- 
ene oxide removal). Loss with the 
vented stream is between one-tenth and 
one-quarter of the ethylene feed to the 
system. Beyond that, the presence of 
nitrogen depresses the concentration of 
oxygen in the reactor feed and thus 
lowers rate of ethylene oxide formation 
and boosts the necessary contact time. 
At least one process has, therefore, 
been developed through pilot plant 
stage, in which 95 per cent oxygen, 
instead of air, serves as oxidizing agent. 
Ethylene consumption in this process 
is reported at 1.1 lb per pound product, 
which is the same order of magnitude 
obtained in air oxidation. 

The influence of operating tempera- 
ture on reaction performance is inter- 
related with catalyst activity and con- 
tact time. 

Selectivity declines rapidly as cata- 
lyst temperature is raised. Conversion 
to ethylene oxide continues to rise, 
however, up to the point where com- 
bustion of ethylene oxide proceeds 
more rapidly than its formation. Thus, 
at any given space velocity, ethylene 
oxide formation passes through a maxi- 
mum value as the temperature is 
boosted. 

From considerations of ultimate 
yield alone, operation at the lowest 
practicable temperature is desirable. 
The lower limit is set by uneconomi- 
cally large contact time requirements, 
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and its actual value is largely a function 
of catalyst activity. It should also be 
noted that the optimum operating tem- 
perature of any silver catalyst increases 
with its age. In the course of its on- 
stream life, the temperature must be 
raised by as much as 20 C to maintain 
peak efficiency. 

In air oxidation, optimum reaction 
temperature with reported catalysts is 
in the range 260 to 290 C and contact 
time varies from 1.3 to 4 sec. Above 
300 C, additional complications occur 
due to sintering of catalyst, especially 
in the absence of a promoter or modi- 
fying agent for silver. 

All existing industrial installations 
embody the use of fixed-bed catalytic 
converters. Because of the very high 
heat of reaction evolved in the course 
of the process, it becomes necessary to 
provide an efficient system for the 
abstraction of heat from the converter. 
This adds considerably to the capital 
investment. 

It is only natural that interest has 
been aroused in the use of fluidized- 
bed reactors for carrying out a reaction 
of so pronouncedly exothermic a 
character as must here be handled. A 
process embodying this approach has 
been developed through pilot-plant 
stage by Atlantic Refining Company 
in collaboration with Vulcan Engineer- 
ing Division. 

Two direct oxidation plants, which 
have recently been engineered by Scien- 
tific Design Company for Naphtha- 
chimie in France and for Allied Chemi- 
cal and Dye Company at Orange, 
Texas, involve the use of fixed-bed re- 
actors. Major factors that have led to 
adoption of this system include: (a)A 
tendency to back-mixing in fluidized- 
bed reactors, which may affect yields 
adversely; (b) avoidance of catalyst 
attrition and recovery problems, which 
are particularly objectionable with a 
catalyst as expensive as the one in ethy- 
lene oxide synthesis and (c) in greater 
flexibility with regard to throughput 
that characterizes a fixed-bed reactor. 

In its turn, fluidized-bed conversion 
has the advantage of somewhat lower 
capital investment and of allowing 
larger latitude in catalyst formulation 
by elimination of local hot spots and of 
stringent requirements imposed on par- 
ticle-crushing strength in fixed-bed ar- 
rangements. 

Fixed-bed converters are normally of 
the shell-and-tube type, with the cata- 
lyst carried inside of stainless steel 
tubes that are externally cooled by 
means of oil or water under pressure. 
The choice of corrosion-resistant ma- 
terials in contact with the reaction 
phase is essential. Presence of rust in- 
side the tubes would catalyze the for- 
mation of formaldehyde and formic 








acid as well as the complete combustion 
of ethylene. 

In Vulcan’s fluidized-bed converter, 
the catalyst is carried inside a number 
of vertical tubes operated in parallel. 
Enough catalyst is used to provide a 
layer above the tube sheet that will en- 
sure uniform distribution inside the 
tubes. Dowtherm serves as heat ex- 
change medium. Its vapor, generated 
within the converter unit, is condensed 
in an external waste-heat steam boiler. 

Regardless of the mechanics selected 
for effecting the oxidation reaction, the 
converter product contains only very 
dilute ethylene oxide together with un- 
reacted ethylene, nitrogen, oxygen, car- 
bon dioxide and water. The method 
commonly employed for recovery of 
ethylene oxide is absorption in water. 
Even so, only a dilute solution of ethyl- 
ene oxide can be obtained, which must 
then be steam-stripped and rectified. 
Where ethylene glycol is the desired 
plant product, hydrolysis and recovery 
are effected simultaneously. The usual 
procedure here is to absorb ethylene 
oxide from the reactor gases in dilute 
(say, 1 per cent) sulfuric acid. Under 
such conditions, conversion occurs di- 
rectly to ethylene glycol. The solution 
is built up to appromixately 20 per cent 
glycol content, at which point it is with- 
drawn from the absorption system and 
neutralized with caustic soda. Final 
concentration of product glycol is ef- 
fected by vacuum evaporation followed 
by a final fractionation step in vacuo. 

Production of Acrolein. Propylene is 
oxidized commercially for the produc- 
tion of acrolein (CH,=CH—CHO). 
The process stands in competition with 
an alternate route that involves the 
aldol-type condensation of formalde- 
hyde with acetaldehyde. 

The product aldehyde finds its chief 
application in acrolein-urea condensa- 
tion polymers, used in textile finishing. 
By itself, acrolein has been used as 
lachrymator and as warning gas in re- 
frigerant systems. It also serves as a 
raw material in the synthesis of me- 
thionine, a poultry feed additive of 
growing importance. A new commer- 
cial use rests in a novel glycerine syn- 
thesis in which acrolein serves as inter- 
mediate. 

Various applications of value have 
been claimed for specialty lacquers and 
resins produced from acrolein poly- 
merisates with phenol, polyvinyl alco- 
hol and pentaerythritol. 

Acrolein derivatives offered in the 
United States include 3-formy!-2-3- 
dihydropyran (acrolein dimer), allyli- 
dene diacetate, ethyl-beta-ethoxy pro- 
pionate; 1,2,6 hexanetriol and a num- 
ber of others. 

The partial oxidation of propylene to 
acrolein is reportedly carried out at 
Shell Chemical Company’s Deer Park 
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plant’. Recently taken on stream is a 
similar unit at Shell’s Norco, Louisi- 
ana, refinery. 

The process, which uses air as Oxi- 
dizing agent, is characterized by high 
specificity; i.e., carbon dioxide (and 
water) is the only by-product formed 
in significant amount. The catalyst is 
cuprous oxide on a suitable carrier 
such as silicon carbide, silica gel, or 
alumina.‘ It is prepared by impregnat- 
ing the carrier with an aqueous solution 
of copper nitrate until it contains the 
desired amount (up to 20 per cent) of 
copper. The mass is then dried in air 
between 250 and 400 C and is finally 
reduced in hydrogen. The oxide must 
be in the cuprous form. Cuoric oxide 
is not effective for the desired catalytic 
conversion. 

It is indicated that good acrolein 
yield can be attained in the following 
range of operating conditions: 














4 to 8 ner cent 
4:1 to 19:1 
Steam, nitrogen, or 
other inerts 
0.1 to 2 see 
. 1 to 10 atmospheres 


Oxvgen concentration in feed 
Propylene: oxygen feed ratio 
Balance of reaction mixture 


Apparent contact time 
Pressure. . . 





For best yield, conversion per pass 
must be limited by control of contact 
time and temperature. As these condi- 
tions are chosen more drastically, car- 
bon dioxide formation rises rapidly. 

Hearne® obtained an 86 per cent 
yield of crude acrolein (based on con- 
sumed propylene) with a feed mixture 
containing 7.8 per cent oxygen, 27.6 
per cent propylene, 35.3 per cent steam 
and about 29.3 per cent nitrogen. In 
this work, operating pressure was 37 
psi, and the conversion was carried out 
at 348 C over a catalyst containing 1.43 
per cent copper (as cuprous oxide) on 
porous silicon carbide. By choosing a 
contact time of 0.8 sec, only 24 per 
cent of the initial oxygen reacted in a 
single pass. 

Acrolein may be recovered from the 
product gases by absorption in water. 
It is purified by distillative methods. If 
oxygen is used as oxidizing agent, the 
bulk of scrubbed gases may be recir- 
culated directly to the reaction stage. 
In air oxidation, the spent gases may 
be freed of contained hydrocarbon by 
an oil wash before they are passed to 
vent. 


Products of Hydration, Hydrolysis 
and Saponification 

Direct and indirect routes serve for 
the addition of water to aliphatic com- 
pounds. Direct hydration of lower ole- 
fins, for the production of monohydric 
alcohols, is a fairly new industrial art. 
It competes with the indirect synthesis 
of ethanol and isopropanol via the 
alkyl sulfuric acid, which has been 
practiced since the late 1920’s. A fairly 
simple hydration step, which has im- 
portant standing in the petrochemical 
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industry, is the conversion of epoxides 
to glycols, notably ethylene and propy- 
lene glycol. Still another technique is 
the substitutive hydrolysis of chlorine 
compounds. The outstanding example 
of this process is the conversion of gly- 
cerol dichlorohydrin to glycerine; hon- 
orable mention goes to the production 
of allyl alcohol from the correspond- 
ing chloride. 

Finally, this section will deal with 
the subject of saponification. By this, 
we refer in the present instance to the 
elimination of a mineral acid by the ac- 
tion of alkali, e.g., the conversion of 
ethylene chlorohydrin to ethylene ox- 
ide. Admittedly, this is a misuse of the 
wo J “saponification” as originally de- 
fir d. But here, general practice allows 
its acceptance, and we shall not quibble 
about semantics. 

Production of Monohydric Alcohols 

Both historically and volume-wise, 
the hydration of olefins to alcohols has 
a place of special importance in the 
petrochemical industries. Production of 
isopropyl alcohol was one of the very 
first large-scale operations in the syn- 
thesis of chemicals from petroleum 
stocks. Today, it continues to be the 
largest single chemical consumer of 
propylene, with a 1953 output of 900, 
700,000 Ib corresponding to a con- 
sumption of approximately 770,000,- 
000 Ib propylene. 

Ethanol synthesis became industrial- 
ly significant in 1930. Today, this route 
accounts for about 52 per cent of the 
entire U. S. output of industrial ethyl 
alcohol. The remainder is produced by 
various fermentation processes, which 





in this fashion. It must be noted that 
(with the exception of ethanol, where 
there is only one possible isomer), the 
primary alcohol is never an important 
product of the hydration reaction. 

The direct hydration of alcohol js 
carried out in the vapor phase. While 
the process has obvious attractions, its 
execution is hampered by technical 
difficulties (catalyst selection and need 
for high pressure). It is noteworthy, 
therefore, that the direct process did 
not make its industrial debut untij 
1948, when Shell Chemical Company 
instituted vapor-phase hydration of 
ethylene at its Houston plant. Insofar 
as this writer knows, the direct hydra- 
tion of propylene is practiced at only 
one plant (Wilton, England) , where 
isopropanol production by this route 
was begun in 1951. 

Thus, the bulk of alcohol synthesis 
continues to involve the indirect liquid- 
phase process in which alkyl sulfates 
are formed as intermediates. This pro- 
cess has remained attractive in spite of 
the inherent corrosion difficulties and 
the cost of acid regeneration, which is 
incurred as an ancillary operation. 

Liquid-Phase Synthesis of Monohy- 
dric Alcohols. This route accounts to- 
day for 86 to 88 per cent of synthetic 
ethanol production and for all isopro- 
panol production in the United States. 
The process consists of two distinct 
chemical steps: Esterification, followed 
by hydrolysis: 

Ease of olefin absorption in sulfuric 
acid increases with molecular weight 
and with extent of branching. The 
difference in affinity of ethylene and 


~ §O,H 
R — CH = CH, + H,SO4-- --> RCH — CH,....... (2a) 
--— > RCH —S0,— CHR (2b) 
| | 
CH, CH. 
RCH — CH, + H,O------ > RCH,OH + H,SO4...... (3a) 
SO,H 
" =~ CHR + 2H,O----: >2RCH,OH + H,SO,...... (3b) 
CH, CH, 





are subject to fluctuations of raw ma- 
terials price and vagaries of non-uni- 
form raw materials, quality and sup- 
ply. In 1953, synthetic ethyl alcohol 
production was 1.1 billion lb and ac- 
counted for some 28 per cent of all 
ethylene consumption. This process, in 
spite of recent temporary market set- 
backs, continues to be the largest, sin- 
gle end-user of ethylene. 

Butylenes may be hydrated to the 
corresponding alcohols — s-butyl al- 
cohol and t-butyl alcohol are produced 





propylene is so pronounced that pas- 
sage of an olefin mixture through 85 
per cent sulfuric acid will result in com- 
plete absorption of propylene, while 
leaving the ethylene really untouched. 
Similarly, isobutene may be separated 
from associated butenes by absorption 
in 65 per cent acid. This latter tech- 
nique has been discussed in Part II of 
the present series. 

Section 2 of Part IV will be run ina 
succeeding issue of The Petroleum 
Engineer. 
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REFINING TECHNOLOGY 


P 721. 


Hydrogenation, Polymerization, Alkylation, 
Isomerization and Related Processes 


Vil 


Heat and pressure was the first com- 
bination to show how large molecules 
can be broken down into gasoline-type 
molecules 


V. A. Kalichevsky 


Chemical Engineering Consultant 


"Tue growing demand for high-quality petroleum prod- 
ucts necessitated the introduction of special methods for 
their manufacture. The production of these materials is 
expensive and requires a large capital outlay for plant con- 
struction, They are made by special processes used in the 
manufacture of chemicals, and some of them are pure chemi- 
cal compounds. The names for these processes, like hydro- 
genation, polymerization, alkylation, and isomerization, are 
also borrowed from the chemical industry. 


The Hydrogenation Processes 
Hydrogen can be used effectively for improving the 
quality of petroleum products. It can be applied in crack- 
ing, reforming, and finishing operations. When oil is cracked 
in the presence of hydrogen, formation of carbon and un- 
stable hydrocarbons is avoided. In reforming, the gaseous 
hydrogen prevents splitting of combined hydrogen from the 
hydrocarbon molecules. In treating, hydrogen reacts with 
the sulfur and nitrogen compounds and removes them from 
the oil. The harmful substances are not destroyed but 
changed into the desirable ones, and the yield of products is, 
therefore, high if hydrogen is employed. Because hydrogen 
is added, this yield may exceed 100 per cent if based on the 
oil charged to the hydrogenation units. Hydrogen is effec- 
tive, however, only if it is reacted with the oil under special 
conditions. Pressure is very important for making hydrogen 
reactive, so is the temperature. The choice of these condi- 
tions depends on the results the refiner wants to achieve. 
The hydrogenation process equivalent to cracking is 
called “hydrocracking” (hydrogen cracking). The charge 
stock mixed with hydrogen is passed through a reaction 
chamber containing the catalyst. A temperature of 850-950 
F and a pressure of 3000 psi are maintained within the 
chamber. High temperatures are necessary for splitting the 
molecules containing a large number of carbon atoms into 
smaller ones of a lower boiling range. High pressure of 
hydrogen prevents formation of unstable molecules, Forma- 
tion of carbon and unsaturated compounds is thus avoided. 
The nature and quality of products depend on the nature of 
the charge stock and the conditions of hydrogenation. The 
process can be used for the manufacture of gasoline and 
lubricating oils. These hydrogenated products are similar 
to, or better than, those obtained directly from crude oil. 


Catalytic cracking and hydrogenation processes have a 
certain similarity. Hydrogen is needed for the production of 
light saturated hydrocarbons in both processes. In catalytic 
cracking, this hydrogen is supplied by the heavy oil frac- 
tions that decompose into coke. In hydrogenation, hydro- 
gen is obtained from an outside source. In both instances, 
catalysts direct the cracking reactions toward formation of 
saturated hydrocarbons having the desirable characteristics. 

The necessity of providing hydrogen increases the cost 
of hydrogenation. Hydrogen is expensive unless it is avail- 
able as a by-product and in a fairly pure state. Purity is 
important because the pressure that must be maintained in 
the unit for activating hydrogen increases with the decrease 
in the hydrogen content of the gas. For instance, if a process 
requires pure hydrogen at 1000 psi-pressure and the avail- 
able hydrogen is in a 50-50 mixture with other gases, the 
pressure in the unit must be doubled. Likewise, if the mix- 
ture contains 20 per cent hydrogen, the pressure must be 
raised to 5000 psi in order to obtain the same results. The 
cost of equipment capable of withstanding both high pres- 
sure and high temperature is high. This makes uneconomical] 
the use of hydrogen diluted with other gases. 

Hydrogen can be made at a relatively low cost by decom- 
posing methane at high temperatures into hydrogen and 
carbon. The cost of this process increases rapidly, however, 
with the decrease in size of the plant. If small quantities of 
hydrogen are needed, other processes can produce it at a 
lower cost. These processes include the Schultze process, 
where hydrogen is obtained from water gas and iron ore; 
the electrolytic process, where both hydrogen and oxygen 
are obtained by decomposing water, and others. But the cost 
of manufacturing hydrogen by these processes is much 
higher than that of the hydrogen made from methane in 
large plants. 

Development of the catalytic reforming processes 
created a source of hydrogen at many refineries. Reforming 
in the presence of hydrogen became identified with the 
catalytic reforming already described. This is both a hydro- 
genation and a dehydrogenation process. For obtaining 
gasoline of highest quality, the pressure is adjusted so as 
to permit the escape of hydrogen from ring molecules but 
to prevent its loss from the molecules of open-chain hydro- 
carbons. As a net result, more hydrogen is produced than 
consumed in the process. This by-product hydrogen is 80 
to 90 per cent pure and is satisfactory for hydrogenating 
petroleum. This stimulated the use of hydrogenation proc 
esses for treating petroleum distillates. 

Many petroleum distillates can be treated with hydro 
gen for improving their color and oxidation stability and 
for reducing the sulfur and nitrogen contents. Mild treating 
conditions are used for accomplishing these results. Hydro- 

gen is consumed in these reactions and must be supplied 
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from the outside. In one of the treating processes, Auto- 
fining, however, hydrogen is obtained from the charge stock. 
The charge stock for this process must contain hydrocarbons 
that can lose some of their hydrogen without adversely 
affecting the product quality. 

Some of the hydrogen treating processes, like Hydro- 
fining, can be applied to a large variety of stocks, such as 
cracked gasoline, distillate fuel oils, and lubricating oils and 
waxes, although some modifications in the equipment are 
needed for adapting it to the specific use, Others, like Uni- 
fining, Hydrodesulfurization, and Diesulforming are par- 
ticularly applicable for treating distillate fuel oils and 
diesel fuels. The usefulness of these processes can also be 
extended to other petroleum distillates. Autofining was 
developed for refining straight-run distillates boiling up to 
700 F. These distillates can be blended with small quanti- 
ties of cracked materials to make full use of the hydrogen 
liberated by the ring hydrocarbons present in these 
distillates. 

Pressure and temperatures employed in the hydrogen 
treating processes vary. They depend on the nature of the 
charge stock and the results desired. Pressures are usually 
kept below 800 psi and may be as low as 50 lb, but the 
200-500-lb range is more common. Temperatures range 
between 550 F and 800 F, but the temperature of about 
700 F is more representative for these processes. 

Most of the hydrogen treating processes employ a cobalt- 
molybdenum catalyst deposited on alumina. The Hydro- 
fining process offers a selection of catalysts including those 
containing platinum. The Hydrodesulfurization process 
gives a choice between the cobalt-molybdenum and the 
tungsten-nickel sulfide catalysts. All the processes are of 
the fixed-bed type. This protects the catalyst particles from 
disintegration, which may occur when they rub against 
each other during the transfer in continuous units. The 
catalysts are regenerated at infrequent intervals without 
removing them from the reactors. 

In treating petroleum distillates with hydrogen, sulfur is 
removed in the form of hydrogen sulfide, which is a gas. 
This hydrogen sulfide must be eliminated from the liquid 
products and from the hydrogen that is recycled within the 
unit. The liquid products are freed from hydrogen sulfide 
by heating, sometimes followed by a caustic wash, The 
recycle hydrogen is scrubbed with solutions of caustic or 
other chemicals. 

Operation of the hydrogen treating units can be visual- 
ized from the description of the Hydrofining process used 
for illustrative purposes. A simplified diagram of the process 
is shown in Fig. 1. The oil is heated by passing it through 
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FIG. 1. Hydrofining process flowchart. 
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a furnace and then mixed with hydrogen. Some of the hydro- 
gen is obtained from an outside source, like a catalytic re- 
forming unit, the rest recycled. The oil-hydrogen mixture 
enters the reactor that contains the catalyst and where the 
reaction takes place. From the reactor, the products pass 
through a cooler into a separator. Here the gases separate 
from the liquid. The gases are rich in hydrogen, but the rest 
of their constituents do not react with the oil. The non- 








reactive portion of the gas must be removed because, other- 
wise, it will build up in the system, finding no outlet. This 

is accomplished by bleeding a portion of the recycle gas 
from the system. The rest of the recycle gas mixed with 
fresh hydrogen is returned to the unit. By using this method, 

the gas mixed with the charging stock has a constant compo- 0 
sition, which is adjusted by regulating the quantity of gas 
leaving the unit and the amount of hydrogen added. In the 
hydrogen treating units, the processing conditions vary from 
550 F to 800 F temperature and from 50 to 800 psi 
pressure. 

The flow sheets of other hydrogen treating processes are 
similar. Some of these processes are used in combination 
with the catalytic units for removing sulfur from the charge 
stocks or for refining the products. For instance, the Diesul- 
forming process is closely integrated with the Catforming 
unit. The flow-sheets of both processes are modified for 
effecting maximum operating economy. 

The Unifining process operates at 100-250 psi. For maxi- 

mum yield and desulfurization of products, a temperature 
of 800 F is recommended. The Hydrodesulfurization 
process specifies a temperature range of 680-730 F and a 
pressure range of 300-750 psi. Diesulforming is done 
at 650-700 F. In Autofining, temperatures are maintained 
at 750-800 F and pressures at 100-200 psi. For stocks like 
diesel fuel, however, pressures up to 600 psi may be 
desirable. 
. It is of interest that hydrogen may possess different 
chemical activities. For instance, when it is produced by 
treating metals with acids or caustic, its activity is excep- 
tionally high. This freshly produced hydrogen, however, 
loses quickly its activity in storage. This happens because 
hydrogen is sometimes released from its compounds in the 
form of single atoms that are very reactive. These single 
hydrogen atoms (H—) soon unite and form hvdrogen 
molecules (H—H or H.,) that are quite stable. In the past, 
processes were suggested for utilizing atomic hydrogen for 
refining petroleum, but they are impractical because of 
high cost and a small degree of improvement in the proper- 
ties of the oil thus treated. 


nO ~hUrPF ClCH SCO 


Polymerization 


In the cracking processes, large hydrocarbon molecules 
are broken up; in the polymerization processes, they are 
created from the smaller molecules. In both instances, 
gasoline is usually the desired product. 

The polymerization processes transform gases into 
liquids if the gases consist of unsaturated hydrocarbons. 
Many reactions take place between the molecules of these 
hydrocarbons, and only one of the possible reactions is 
shown below for illustrative purposes. 

Two molecules of propylene (C.H,) that boils at —53.7 
F may combine forming one molecule of normal hexylene 
(C,H,,) that boils at 146.7 F. Isomers of normal hexylene 
are formed in p2rallel reactions, but this is not considered 
here in order to simplify the discussion. 


H H H H H H H H H 
| | | H—C—C=C—H = H—C—C—C_C_C=C_-H 
| a 

C,H, 


n—Hexylene 0 ; 


The molecule of hexylene can add more propylene, 
forming a still heavier molecule of normal nonylene that 
boils at 293.5 F. 


2C,H, 
Propylene 
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H H H H H Huan ee 
C,H, C,H, C,H. 
Hexylene - Propylene Nonylene 





These reactions, as well as many parallel reactions that 
take place and result in the formation of numerous isomers, 
produce a mixture of liquid hydrocarbons of different boil- 
ing points. These newly formed hydrocarbons are also un- 
saturated. Their stability toward oxidation improves, how- 
ever, with the increase in the length of the hydrocarbon 
chain. The “polymerized” gasoline is, therefore, relatively 
stable. 

When the new hydrocarbons are obtained by combining 
two molecules of a light hydrocarbon, the product is called 
a “di-polymer” or a “dimer.” If three molecules of a light 
hydrocarbon unite, a “tri-polymer” or a “trimer” is formed. 

Similar reactions occur with butylene, an unsaturated 
hydrocarbon having four carbon atoms (C,H,), and other 
unsaturated hydrocarbons. When more than one unsatu- 
rated hydrocarbon is present, however, the molecules of the 
different unsaturated hydrocarbons also unite with each 
other. Such reaction products are called “cross-polymers.” 
Thus a few unsaturated gaseous hydrocarbons can form a 
liquid mixture of a wide boiling range. This mixture is dis- 
tilled to separate the gasoline and other fractions. 

Several catalysts can be used for polymerizing propylene 
and butylene into liquid products. Phosphoric acid, sulfuric 
acid, copper phosphate, and clay are or were employed for 
this purpose commercially. Different processes may use 
the same catalyst. 

Phosphoric acid deposited on synthetic quartz or other 
porous material is used in three polymerization processes: 
The UOP (Universal Oil Products Company) Catalytic 
Polymerization Exchanger Type, the UOP Catalytic Poly- 
merization Chamber Type, and the CRC (California Re- 
search Corporation) Catalytic Polymerization. The proc- 
esses operate at 250-400 F and 200-1000 psi pressure. 
When hydrocarbons are polymerized, heat is released and 
must be removed from the system. Depending on the proc- 
ess, the reaction chamber is cooled by circulating water, by 
recycling saturated hydrocarbons that are cooled before 
they are introduced at various points in the catalyst bed, 
or by splitting the feed to the unit into several streams. 
When split feed is used, only a portion of the charge stock 
is preheated to the reaction temperature before it enters the 
reactor. The rest is injected cold at several places in the 
reactor and heated to the necessary temperature by the heat 
liberated within the reactor. 

The unsaturated hydrocarbons fed to the units must be 
free from hydrogen sulfide as otherwise sulfur compounds 
are formed that contaminate the product. The gaseous 
charging stock is liquefied by applying pressure, but some 
of the units handle uncondensed gases. 

The Shell Oil Company and the Standard Oil Develop- 
ment Company processes contact the liquefied gases with 
hot and cold sulfuric acid, respectively. Copper pyrophos- 
phate is used by the M. W. Kellogg Company, and the 
process was known formerly as the Polyco (Polymerization 
Process Corporation) process. A clay-type catalyst was 
used by the Houdry Corporation. 

The refinery gases are often rich in saturated gaseous 
hydrocarbons, like propane and butane, which must be con- 
verted into unsaturated hydrocarbons, i.e., propylene and 
butylene, before they can be polymerized. Processes were 
developed that crack the saturated hydrocarbons and poly- 
merize the unsaturated hydrocarbons formed without the 
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use of catalysts. These processes are known as gas conve! 
sion processes. 

The simplest of these, the Unitary Gas Conversion 
Process, cracks and polymerizes hydrocarbons in one step. 
The gases are heated to 950-1100 F under a pressure of 
800-3000 psi, depending on the nature of the charge. The 
one-step operation precludes the use of optimum condi- 
tions for promoting both cracking and polymerization re- 
actions, and these reactions should be carried out separately 
in order to obtain the best results. For this reason, multiple 
coil processes were developed. The two-stage process was 
worked out by the Pure Oil Company (Dr. C. R. Wagner), 
and the three-stage process by Alco Products, Inc. 

In the two-stage process, the gases are first cracked at 
1100-1300 F and low pressure to convert saturated hydro- 
carbons into unsaturated ones. The cracked products are 
re-treated at 900-1000 F and 600 to 800 psi pressure in 
order to effect polymerization. If the gases charged to the 
unit are rich in unsaturated hydrocarbons, the first step of 
the process may be omitted. 

In the three-stage process, the unsaturated hydrocarbons 
originally present in the refinery gases are polymerized in 
the first stage. The unreacted, saturated hydrocarbons are 
cracked in the second stage to produce new quantities of 
unsaturated hydrocarbons, which are then polymerized in 
the third stage. 

Gas conversion processes are usually conducted in con- 
nection with thermal reforming operations. Gases contain- 
ing unsaturated hydrocarbons are mixed with the charge 
stock entering the furnace (Gas Reversion Process) or pre- 
heated separately and then introduced into one of the 
middle coils of the cracking furnace (Polyform Process) 
as shown in Fig. 2. 
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FIG. 2. Polyform process flowchart. 


The above polymerization processes are “non-selective” 
because they employ feed stocks of variable composition 
and the products consist of a multitude of hydrocarbons. 
These processes, however, can be made “selective” if the 
feed stock is carefully purified. Such a selective polymeriza- 
tion process was used for the manufacture of commercial! 
“isooctane.” 

In this process, the charge stock is butylene. Even with 
this selective preparation of the stock, however, certain 
difficulties arise in obtaining products of uniform quality 
This is due to the existence of isomers. 

Butane has two isomers—normal butane and isobutane 
Butylene, which is also called butene, has three isomers 
(actually four because one of the butenes—2-butene—is 
obtained in two forms, mirror images of each other, known 
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as cis-and trans- isomers). These three isomers are iso- 
butene, 1-butene, and 2-butene. Their structure is shown 
below: 

Butanes (saturated hydrocarbons) 


H 
H H H H H | ¥ . 
ke no, | 

H—C—C—C—C—H or n—C,H,, yon or iso—C,H,, 

i ee H—C | 
H H H H / 

H H 

H 

Normal butane 
Isobutane 


Butenes or butylenes (unsaturated hydrocarbons) 


H H H H H H HH 

| | | | | | | | 
H—C=C—C—C—H _ or 1—C,H, H—C—C=C—C—H _ or 2—C,H, 

| | | \ 


H H H H 
1—Butene 2—Butene 

H 
Hy | H 
H—C | 

Sc=C—H or iso—C,H, 

H—C’* 
H~ | 

H 

Isobutene 


In synthesizing commercial isooctane by the older 
method, the first step in the process was the preparation of 
isooctene (also a misnomer): 

iso-C,H, + iso-C,H, = iso-C,H,, 
Isobutene Isobutene “Isooctene” 

Butenes, other than isobutene, enter into similar re- 
actions, and high polymers are also formed. In order to pro- 
duce “isooctene” of high purity, the reaction speed is con- 
trolled carefully. 

Isobutene polymerizes faster than other butenes, and the 
isobutene polymers are obtained in a fairly pure state if the 
reaction is stopped before all the molecules react. This im- 
proves the quality of product at the expense of yield. But 
polymers of other butenes have a high-octane number even 
if it is lower than that of “isooctene.” Therefore the diff- 
ent butene polymers can be included in the final product 
without an appreciable lowering in its quality. In commercial 
operations, an economic balance is established between 
yield and quality of product. 

All butanes and butenes are gases at ordinary tempera- 
tures. They liquefy if they are cooled at atmospheric pres- 
sure not much below the freezing point of water. They may 
also be liquefied if slight pressure is applied at somewhat 
higher temperatures. The boiling points of individual 
butanes and butenes are close to one another as shown in 
Table 1, and they cannot be conveniently separated by dis- 
tillation. For this reason, the refinery uses their mixtures 
and not the individual hydrocarbons as charge stock to the 
units. This mixture is known as the butane-butene fraction, 
or the “BB cut.” 








TABLE 1. 
Boiling points of butanes and butenes. 





Hydrocarbon Chemical formula _ Boiling point, °F 
ES a aD : CiHw 
normal butane. .. ini tick Siar Garey n-C,Hio 31.3 
Ne vei ba vovebvads cusutaretes iso—O;Hio 10.9 
| EE EES AS 2 Rate ane cea ee Pee ee CsHs 
1-butene........ ienees Sean aeeeas 1-C,Hs 20.8 
2-butene (mixture)................-0e00- 2-C.Hs 33.8 
ERT SRS SE RE are eco ee cis—2-C4Hs 38.7 
ce aisksepsrtexacncune conte trans-2-C,Hs 33.7 
EE a i etden wees bbe iaseuewuebien 


iso-CyHs 20.0 











After the BB-fraction is polymerized, the resulting 
products are fractionated. The butanes and the unreacted 
butenes are separated from the polymers, and the di-poly- 


mers (two molecules only, polymerized) or the “isooctene,” 
sometimes called “co-dimer,” are separated from the 
heavier polymers. The heavier polymers, or “polymers” in 
refinery language, are distilled to obtain the tri-polymers or 
“trimers” used in motor gasoline blends. The polymers 
boiling above the gasoline range are used as fuel. 

“Iso-octene” is similar in chemical structure to “iso- 
octane” except that it lacks two hydrogen atoms in the mole- 
cule. The two hydrogen atoms requised for converting it 
into “iso-octane” are supplied by hydrogenation. “Iso- 
octene” hydrogenates easily in the presence of catalysts. 
Mild temperature and pressure conditions are used. 


Alkylation 

Alkylation, like polymerization, is a chemical reaction 
that produces heavy hydrocarbons from the lighter ones. 
The name is applied to the reactions when molecules of an 
unsaturated hydrocarbon and of a saturated hydrocarbon 
unite forming a higher-boiling, saturated hydrocarbon. The 
reaction stops because the molecule of the saturated hydro- 
carbon thus obtained does not increase in size. It cannot in- 
corporate an additional light molecule into its structure. 

Alkylation is used widely for the manufacture of com- 
mercial “isooctane.” This process produces “isooctane” by 
a one-step method, thus avoiding hydrogenation. Only iso- 
butane, however, reacts with the unsaturated hydrocarbons, 
and normal butane cannot be utilized unless it is converted 
into isobutane by another process. The alkylation reaction 
leading to the formation of “isooctane” proceeds as follows: 

C,H, + C,H, = C,H,, 
Isobutane Butene “Isooctane” (alkylate) 

The “isooctane” thus produced in known as “alkylate.” 

Sulfuric acid or hydrofluoric acid catalyzes the reaction, 
and both are used commercially. 

In the sulfuric acid process shown in Fig. 3, isobutane 


ISOBUTANE RECYCLE 





EMULSION CIRCULATOR 





FRESH ACID 


SPENT ACID 





FRACTIONATOR 














ALKYLATE 














FIG. 3. Sulfuric acid alkylation process. (A similar routine follows 
for the HF alkylation process.) 


and butenes are freed from hydrogen sulfide and liquefied 
by applying pressure. The liquid hydrocarbons are charged 
to the reaction chamber and mixed thoroughly with sulfuric 
acid forming an emulsion. Intimate contact is necessary be- 
cause the reaction is slow and the reacting molecules must 
be brought close together. It is achieved by recirculating the 
mixture or the “emulsion” through the reactor. Sulfuric acid 
strength is important. The 98 per cent sulfuric acid is used 
and discarded when the strength of the acid in the emulsion 
falls below 90 per cent. This is done by removing some of 
the acid from the system when fresh acid is added. The 
acid loses its strength because traces of moisture are intro- 
duced with the charge stock and some side reactions occur. 
In these side reactions, hydrocarbon products are formed 
that are soluble in the acid and dilute it. 

The temperature in the reaction vessel is maintained at 
38-40 F. Heat is produced in the process and must be re- 
moved from the reacting mixture. In the older plants, this 
is done by circulating cooling water through pipes located 
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NEW USS “T-1” STEEL 
has great potential for reducing 


cost of pressure vessels 


You've heard of Operation “T-1.”” You’ve 
heard how those dramatic tests proved 
that, when and if higher design stresses 
are permitted, USS “T-1” construc- 
tional alloy plate steel will make pos- 
sible larger, stronger pressure vessels, 
vessels that can be built more easily and 
at lower over-all cost. As a result of 
Operation ““T-1,” several major pressure 
vessel fabricators have requested ap- 
proval from the ASME to use USS 
“T-1” Steel in unfired pressure vessels. 
Why? For mighty good reasons: 

“T-1” Steel has a very high yield 
strength — 90,000 psi minimum — three 
times that of conventional plate steels 
now used in pressure vessels. Yet it is 
extremely tough and can withstand high 
stresses and pressures even at temper- 
atures far below zero. What’s more, USS 
“T-1” Steel remains strong at high tem- 
peratures up as high as 900 degrees F. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


————— TT 


Yet, “T-1” Steel is easy to fabricate. 
It can be drilled, machined, or cold 
formed, and welded or flame-cut with- 
out pre- or post-heating.“T-1” can make 
pressure vessels... 


LARGER. For a given pressure and shell 
thickness, the radius of a vessel may be 
increased in direct proportion to the 
ratio of working stresses. Result: more 
storage capacity at lower cost. 


STRONGER. For a given radius and shell 
thickness, the pressure may be increased 
in proportion to the ratio of working 
stresses. Result: vessels for higher pres- 
sures at lower cost. 


LIGHTER, EASIER TO BUILD. For a given 
pressure and radius, the shell thicknesses 
may be reduced, thus permitting larger 
vessels to be fabricated without stress 
relief. Result: lower fabrication cost. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


WELDMENTS of “'T-1” Steel— 
made with AWS 12015 low 
hydrogen coated electrodes 
and without pre- or poast- 
heating — develop the full 
90,000 psi yield strength. As 
a result, lightweight designs 
are completely safe and reli- 


able. 


PRESSURE VESSELS 


The ASME Boiler and Pressure Vessel! 
mittee has announced a special 


ee 
dy PROGRESS REPORT: 


Com 


ruling 


Case 1204, permitting the limited use of 


USS “T-1” Steel in unfired pressure v 


essels 


For reprints of Case 1204 and its signifi 
cance to welded pressure vessel construc 


tion write to: Mr. R. C. Myers, Mark 
velopment Division, United States 


et De 
Steel 


525 William Penn Place, Pittsburgh 30, Pa 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


CONSTRUCTIONAL ALLOY STEEL 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every 


other week by United States Steel. Consult your local newspaper for time and station. 
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FIG. 4. Fluid Hydroformer, in East Chicago’s Cities Service refinery. 


within the unit but in the modern plant “auto-refrigeration” 
is employed. 

Auto-refrigeration is applicable when a portion of the 
liquid in a vessel is evaporated by reducing pressure. When 
liquid evaporates, heat is consumed; when vapors condense 
into liquid, heat is released. Boiling point of a liquid is 
directly related to the pressure under which the liquid is 
kept. For instance, propane boils at —43.8 F at atmospheric 
pressure and at 100 F when the pressure is raised to 186.8 
psi. Similarly, benzol boils at 177.6 F at atmospheric pres- 
sure and at 68 F when the pressure is reduced to one-tenth 
of an atmosphere (14.7 lb equals 1 atmosphere). If the 
pressure in a vessel is constant, the maximum temperature 
to which the liquid can be heated without boiling is also 
fixed. When the temperature exceeds this limit and the 
liquid starts boiling, the temperature begins to fall off be- 
cause heat is absorbed by the vapors. Boiling stops as soon 
as the temperature reaches the limit fixed by pressure and 
the equilibrium conditions, i.e., the balance between the 
two opposing forces, are re-established. 

Auto-refrigeration is used in many processes when 
liquefied gases or low-boiling liquids are present in a re- 
acting mixture. It avoids the necessity of building a compli- 
cated network of pipes and other equipment that are needed 
when water or some other cooling liquid is circulated within 
a vessel in an indirect contact with the reacting substances. 
With auto-refrigeration, low temperatures can be obtained, 
much below the freezing point of water. The energy needed 
to lower the temperature in the vessel is utilized fully. The 
same compressor withdraws vapors from the reaction cham- 
ber and liquefies them under pressure. This liquid is cooled 
in a simple heat exchanger and returned to the vessel. 

In the hydrofluoric-acid alkylation process, the liquefied 
gases charged to the unit are dried thoroughly before they 
are mixed with the acid. This is necessary because the acid 
is highly corrosive and catalytically less reactive in the 
presence of water. The reaction temperature is maintained 






between 60 F and 100 F. The acid is a compound of hydro- 
gen and fluorine (—F) and its chemical formula is HF, It 
boils at 67 F. It is separated from the hydrocarbons by dis- 
tillation and is recirculated through the system. 

The alkylation process was used originally for the prepa- 
ration of “isooctane” only. Its usefulness, however, was 
extended by applying it to unsaturated hydrocarbons other 
than butenes. This is possible because isobutane reacts 
readily with propylene and amylenes in the presence of 
sulfuric acid and using the same commerical equipment. 
Amylenes are unsaturated hydrocarbons similar in structure 
to propylene, butylenes, or hexylenes, except that they have 
five carbon and ten hydrogen atoms in the molecule. 


H H HH H 
; eek Y 
H—C—C—C—C=C—H 
| | 


H H H 


or n—C,H,, 


Normal amylene (or normal pentene) 


Alkylation products of isobutene with. propylene or 
amylene have high-octane numbers and are used in motor 
fuels. 

Alkylation reactions are employed for preparing another 
hydrocarbon, neohexane, which was used in aviation fuels 
during World War II. 


H—C—H H H CH, 
| | 





a | | | 
H—C—C C—C—H or CH,;—C—CH,— CH, or neo—C,H,, 
H | | | 
H—C—H H H CH, 
H 


Neohexane 


Neohexane is prepared by uniting ethylene with iso- 
butane: 
C.H, + CH, = C.H,, 
Ethylene Isobutane Neohexane 
Commercial units operate at 950 F and 4800 psi pressure. 
No catalysts are used for promoting the reaction. Di-iso- 


propyl, another hexane, is made by a similar process. 


Isomerization 

Isobutane is used in the alkylation reactions for the 
preparation of synthetic fuels while normal butane is not 
reactive and cannot be used for this purpose. If a refinery 
is short of isobutane but has an ample supply of normal 
butane, which frequently happens, processes for converting 
normal butane into isobutane become important. Such 
processes, which are capable of converting hydrocarbons 
into their isomers, are known as isomerization processes. 
Aluminum chloride is used for making these changes in the 
hydrocarbon structure. Vapor-phase and liquid-phase proc- 
esses can be employed to accomplish them. 

In the vapor-phase process, dry hydrogen chloride gas 
(HCl), which is a compound of hydrogen and chlorine 
(—Cl), is mixed with normal butane, also a gas. Hydrogen 
chloride is a well known substance. It is sold in water solu- 
tion under the name of hydrochloric, or muriatic, acid. The 
mixed vapors of butane and hydrogen chloride are passed 
through the catalyst bed. Heat is produced when normal 
butane isomerizes into isobutane, and the catalyst must be 
cooled. The product of the reaction is liquefied by refrigera- 
tion. Hydrogen chloride is removed by stripping and re- 
turned to the process, It boils at —118.7 F, and its separa- 
tion from the much higher-boiling butanes is not difficult. 
Butane charged to the process must be dry and free from 
pentanes and unsaturated hydrocarbons. Otherwise the life 
of the catalyst is shortened. 

In the liquid-phase process, liquid butane is dried and 
heated to 180 F under pressure before it is passed to the 
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ina series of ALUMICOAT APPLICATIONS 








PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis- 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor- 
rosive media—especially sulphur 
compounds —and extreme temper- 
atures! 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum- 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum- 





inum. At temperatures exceeding 
Favorites the world over because of their readability and the melting point of aluminum, the 
permanent accuracy TAG etched stem thermometers are clusioemn en te culecs Gime. 
available in A.S.T.M., Extreme Precision, and Standard This Diwed eeaiing, together with 
Grades—as well as in Armored Types for special applica- 
tions. Also A.P.I. Scale A.S.T.M. goer ap in 0g or 
i nd a precision grade for general use. ' , 
fader aise. on request. WESTON Electrical Instru- maximum aromas against high 
ment Corporation, 617 Frelinghuysen Avenue, temperature scaling. 
Newark 5, New Jersey... manufacturers of 
W eston and TAG Instruments...a Subsidiary 
of Daystrom, Incorporated. 


the iron-aluminum bond, provides a 
refractory material that gives steel 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 


WESTON Guliument ARTHUR TICKLE ENGINEERING WORKS, INC 
| l 
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FIG. 5. Polymerization unit at Gulf’s Philadelphia refinery. 














reactor. Pentane can be used in this process with or instead 
of butane. If pentane is present, hydrogen is added as it 
assists in directing the course of the reaction. The aluminum 
chloride catalyst is liquid, in the form of a loose compound 
with hydrocarbons. Butane or pentane is mixed for 10-15 
minutes with the catalyst and then separated. Some of the 
catalyst dissolves in the product and is removed by distilla- 
tion. From 50 to 60 per cent of normal butane is converted 
into isobutane in one pass through the unit. This yield is 
slightly higher than that observed in the vapor-phase 
process. 

The Indiana Isopentane Process converts normal pentane 
into isopentane. The process can also be used for isomer- 
izing normal butane. Liquid hydrocarbons mixed with a 
small quantity of hydrogen chloride are passed at 195-225 F 
and 275-325 psi-pressure over the aluminum chloride cata- 
lyst. The Indiana Isomate Process is similar to the Isopen- 
tane Process, but it is particularly applicable for treating 
natural gasoline fractions containing low octane-number 
pentanes and hexanes, which are converted into high octane- 
number isomers. The Isomate Process operates at 240-250F 
and 700-800 psi. Hydrogen chloride is added to the charging 
stock and the mixture passed through a liquid aluminum 
chloride-hydrocarbon catalyst. 
















































































Aromatization 

Aromatic hydrocarbons have excellent anti-knock char- 
acteristics and are stable to oxidation. This makes them 
desirable in gasoline blends. They find many applications as 
solvents and in the manufacture of chemicals and explo- 
sives. Some oil companies market gasoline containing ben- 
zene bought from the coal tar industry. The use of toluene 

































— 


(or toluol), another aromatic hydrocarbon, for the prepara- 
tion of TNT (TriNitroToluol) creates a big demand for 
this commodity in time of war that cannot be met by the 
regular sources of production, i.e., by the coal tar industry, 
The light petroleum distillates seldom contain aromatic 
hydrocarbons in appreciable quantities and processes were 
developed for converting straight-chain and naphthenic 
hydrocarbons into aromatics. 

During World War I, the petroleum industry already was 
supplying some of the toluene obtained by heavy cracking of 
selected crude-oil fractions. At the present time, several 
methods have been developed that permit manufacture of 
toluene from petroleum. Enrichment of gasoline fraction: 
of the crude oil with aromatic hydrocarbons is accomplished 
by the so-called “aromatization” processes. These processes 
are very similar to catalytic reforming. 

The simplest method for preparing aromatic hydrocar- 
bons from petroleum is very drastic cracking. At high tem- 
peratures, the cracking reactions progress toward forma- 
tion of aromatic hydrocarbons. Vapor-phase processes, 
which employ high temperatures, yield products rich in 
aromatics and are particularly suitable for this purpose. 
The selected oil fraction, usually kerosine, is very heavily 
cracked to obtain the maximum yield of aromatic hydro- 
carbons, The resulting product is extracted with solvents, 
and the extract is fractionally distilled to prepare pr 
aromatics. 


What Process To Use for Manufacturing 
Gasoline? 

Technical progress, market demand for high quality 
products, a shift in crude oil supply, changes in the manu- 
facturing economy, all these developments can make the 
refinery equipment obsolete. The time when a plant should 
be modernized depends on local conditions. The same ap- 
plies to the selection of new equipment that should be in- 
tegrated with the rest of the refining facilities for insuring 
maximum profit. 

The present race for high octane number fuels attracts 
attention of the refiners to the gasoline manufacturing 
processes. These processes are described in this and the next 
two chapters. The processes were developed for achieving 
one or more of the following objectives: 

1, Preparation of charge stocks for the cracking units 
(distillation, delayed coking, solvent refining, adsorption) 

2. Conversion of high-boiling petroleum fractions into 
gasoline (thermal and catalytic cracking) 

3. Improvements in the anti-knock quality of the avail- 
able gasoline fractions (reforming, isomerization, additives, 
like tetraethyl lead) 

4. Preparation of gasoline from hydrocarbon gases and 
very light petroleum fractions boiling above the gasoline 
range (alkylation, polymerization) 

5. Manufacture of synthetic hydrocarbons having excep- 
tionally high anti-detonating properties (alkylation, poly- 
merization, and isomerization processes applied to highly 
purified hydrocarbon fractions used as charge stocks) 

6. Raising gasoline yield from the available charge stocks 
(hydrogenation) 

Petroleum fractions of various boiling ranges or of the 
same boiling range but originating from different crude oils 
may not produce gasoline of the same quality and at the 
same yield. This makes selection of charge stocks an impor- 
tant refinery problem. 

In cracking heavy petroleum fractions, gasoline is not 
necessarily a direct product. Fractions of an intermediate 
boiling range may form first and then decompose into gaso- 
line. This is a two-step process. Best results are obtained if 
each step is carried out separately. Then the best conditions 
can be chosen for each reaction. 

Gasoline is the desired product, but it decomposes at high 
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temperatures prevciling in the cracking furnace. While new 
gasoline fractions are produced, those already present or 
formed disappear under the effect of these temperatures. 
Decomposition of gasoline may proceed in two directions: 
Formation of new gasoline fractions that have improved 
anti-detonating properties, and breaking-up of gasoline into 
gas and coke. Direction of these reactions can be controlled 
within certain limits. The most favorable conditions for ob- 
taining the high anti-knock gasoline are not those that 
should be used in cracking the heavy oil fractions. For this 
reason, the reforming processes came into existence as a 
separate operation. The reforming processes use gasoline 
obtained from the crude oil either directly or by preliminary 
cracking of the heavy fractions and transform it into a 
product of desired quality. The same quality product can 
be obtained in one-stage cracking operation but at a much 
reduced yield, which is uneconomical. 

For best results the crude oil must be cracked in several 
stages. The crude oil should be separated at least into three 
fractions: Straight-run gasoline, intermediate gas oil and 
residuum. The straight-run gasoline is charged to the re- 
forming unit. The straight-run gas-oil is charged to the 
cracking unit, and the gasoline from this unit is charged also 
to a reforming unit. The straight-run residuum is charged 
to the delayed coking unit, where it is converted into the 
“coker” gas oil and coke. The coker gas oil is handled simi- 
larly to the straight-run gas oil. All these different products 
bearing the same general label of gasoline or gas oil have 
their own peculiar reforming and cracking characteristics. 
These characteristics vary also with the nature of the crude 
oil from which the products are cbtained. The same applies 
to the severity of cracking to which they were exposed. All 
these factors must be taken into account in developing the 
refinery processing schemes and schedules. 

The delayed coking units are used widely in connection 
with the catalytic cracking units. Much coke is formed on 
cracking residual stocks to gas oil. The coking units can 
handle this coke easily. If the residum is cracked directly in 
a catalytic unit, the coke deposits on the catalyst, which 
loses quickly its activity and must be regenerated. The 
overall catalyst life is shortened by frequent regenerations 
and excessive handling. 

Coke from the coking units is used as fuel. When the 
residuum is charged directly to the catalytic units, this coke 
is deposited on the catalyst and must be burned. The heat 
developed on burning this coke cannot be lost without af- 
fecting economy of the process. Heat must be recovered 
irrespective what process is employed. The coke from the 
delayed coking units can be burned separately under the 
most favorable conditions for converting it into heat. The 
catalytic units are built for the regeneration of catalysts, 
and the recovery of heat from burning the coke is a second- 
ary consideration. For this reason, heat is lost by the cat- 
alytic processes because of the inefficiency of their kilns as 
boilers. 

Gasoline of equal quality can be obtained irrespective 
what process is used but at the expense of yield. At low 
octane-number levels, the thermal processes have an ad- 
vantage over the catalytic processes, but at high-octane 
levels the catalytic processes have the advantage. The turn- 
ing point between the processes depends on the conditions 
under which a refinery is working. 

The anti-detonating quality of gasoline can be improved 
by the addition of tetraethyl lead. The response of gasoline 
to the tetraethyl lead is increased by the removal of sulfur, 
particularly of certain sulfur compounds from the final 
product. The catalytic gasolines are in this respect in a 
favorable position as compared to the thermal gasolines be- 
Cause cracking catalysts are also desulfurizing agents. 

Alkylation, polymerization, and isomerization processes 
produce gasolines of very high octane ratings. This applies 
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FIG. 6. Polymerization area in the Philadelphia refinery. 


particularly to the products obtained by using highly puri- 
fied hydrocarbon fractions. Such products can be considered 
for all practical purposes as chemicals. The most modern 
catalytic reforming processes described in the next chapter 
might produce the high quality fuels more economically 
than these chemical processes. Besides, they provide means 
for maintaining the quality of the reformed gasoline at the 
desired level according to the market demand. The so-called 
chemical processes can be applied to the unpurified charge 
stocks. This increases the yield of the product at the ex- 
pense of its octane rating, thus giving another opportunity 
for establishing the economic refinery balances. Such bal- 
ances are easy to maintain at a large refinery, but small re- 
fineries are in this respect at a disadvantage. The same ap- 
plies to the large refineries if they exceed the number of 
processes under their supervision and thus become experi- 
mental pilot plants. 

Hydrogenation is an excellent process for increasing the 
gasoline yield economically if cheap hydrogen is available. 
Straight hydrogenation reduces the anti-detonating quality 
of most gasolines and is seldom used in their manufacture. 
The quality of the gasolines obtained by carrying out hydro- 
genation simultaneously with the cracking and reforming 
operations, however, is high. This happens because under 
such conditions the structure of the hydrocarbons forming 
the gasoline fractions is changed in the desirable direction. 

The selection and integration of the processes used in the 
gasoline manufacture is a responsible decision both for 
small and large refineries. If this decision projects into the 
future, it can make a very small refinery big and a big re- 
finery small. The value of the company shares on the mar- 
ket reflects the soundness of these decisions. 

One more aspect might be mentioned in connection with 
the present race for the high-octane number gasolines. It is 
still doubtful whether an increase in cost of high-octane 
number gasolines forced upon the car owners is beneficial 
to an average citizen driving a car around town and for 
short distances. High cost of the initial product also invites 
high taxation. The low compression cars might be more 
economical to run, particularly if the price of crude oil 





POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


FIG. 1559—150-Pound 
Steel Flanged End 
Valve. Sizes 1” to 4”. 


Lu 
é 
oul 
> 
F 
= 
< 
re 
G 
a 
~ 
iad 
a] 
o 
3 
0 
S) 
WW 
Bs 
- 
VW) 
a 
? 
=| 
< 
> 
~ 
4 
“ 
3 
) 
a 
W 
é 
od 
> 
= 
and 
< 
- 
g 
ud 
a 
a 
- 
o 
3 
) 
8) 
Lu 
pe 
- 


Powell Valves—the complete quality line—offer many outstanding 
features in these new Lubricated Plug Valves, such as quick and sure 
operation and a positive seal when the valve is closed. 

Valves are available with screwed or flanged ends; single, screwed 
and bolted gland types, and in Semi-Steel, Carbon Steel, Bronze, 
Ni-Resist, Monel Metal, and Stainless Steel. Semi-Steel valves are 
rated 175 and 200 pounds W.O.G.; Steel valves, 150 and 300 pounds 


C-30 


POWELL 
LUBRICATED 


To obtain more information on products advertised see page E-51 


FIG. 3059G—300-Pound 
Steel Flanged End Valve. 
Sizes 6” to 12”. 
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W.P. Sizes from 1” to 12”. Valves in sizes 6” and larger can be 
furnished with gears for gear operation. Distributors located in 
principal cities. For descriptive literature—or help on valve prob- 
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MECHANICAL ENGINEERING 


The Choice, Design, Characteristics 
and Maintenance of Centrifugal Pumps 


PART III 


F. B. Applegate 


Pacific Pumps, Inc. 


"Tue pioneers in the science of moving liquids with 
pumps had a tough time developing both the pump and the 
basic theories affecting its design and performance. Their 
knowledge of the hydraulics of their creations was confined 
to their limited experience in pumping cold water. One of 
their first concepts of performance factors was that the 
water was “sucked” or “pulled” into the pump and this 
caused them plenty of trouble. One of the pioneers was be- 
headed because his pump failed to “suck” water from a 
well of unusual depth. Fortunately, the practice of behead- 
ing the builder because his pump failed to meet his guar- 
antees was discontinued. Unfortunately, the use of the 
term “suction” and its application to the inlet side of a 
pump was continued—so did the trouble it caused. In fact, 
so many failures occurred that what we know today as 
“drastic action” was necessary. 

In 1643, Torricelli, a pupil of Galileo, conducted what 
may be the first directed scientific research project in the 
performance of pumps. Torricelli established the fact that 
the so-called “suction” action of a pump was produced by 
the pressure of the atmosphere acting on the surface of the 
water and this pressure forced the water into the pump after 
the piston had reduced the pressure in the pump below that 
of the atmosphere. 

More than three centuries have passed since Torricelli 
proved that a liquid could not be “sucked” but must be 
“pushed” into a pump. During this same period of time, 
research has added to our knowledge of the physical char- 
acteristics of liquids and how they will behave under prac- 
tically all temperature-pressure conditions. We know they 
will not change either their state of rest or motion except 
as compelled by a force. We know they cannot be pulled 
or drawn because they lack tensile strength. We know they 
can be moved by the application of force because their 
compressive strength is practically unlimited and we know 
this movement will be in proportion to the force applied. 
Regardless of this knowledge, we continue to use a term 
that implies “to draw from,” “to pull in,” and as a result we 
find such terms as “suction lift”, “suction head”, and “net 
positive suction heed” in today’s accepted standard nomen- 
clature of hydraulics. 

With full recognition of the resistance to change it is 
proposed that we get out of the strait jacket of tradition or 
established custom and discard the misleading and mis- 
chievous term “suction” and adopt the more accurate term 
“inlet.” This will eliminate the confusion promoted by such 
terms suction lift; suction head; net positive suction head; 
flooded suction and negative suction head. To complete 
the transition from the cloudy to the clear, it is proposed 
that we discard gage pressure and adopt absolute pressure 
as the standard measure of pressure for the inlet side of 
the pump. In the case of gage pressure, only values above 
atmospheric pressure are positive. When dealing with ab- 
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solute pressures, all values are positive, which simplifies 
all calculations relating to the inlet side of a pump. The 
acceptance of the proposed changes will permit the appli- 
cation of the term “net inlet head” to the inlet side of a 
pump and the value of the term will always be positive. 


Net Inlet Head Defined 

Net inlet head may be defined as the total net pressure 
or its equivalent in feet head of liquid that is required to 
force a given quantity of liquid from a source to a terminal 
in a given time. The net inlet head for a pump is made up 
of two separate and distinct components each having a dif- 
ferent source and a different terminal. 

The first, lying entirely within the pump itself, is known 
as the required NIH. It has its source at the flange on the 
inlet nozzle of the pump and its terminal at a point in the 
impeller. This is the NIH required to force the liquid 
through the passages between the flange of the inlet nozzle 
and a point in the impeller where the vanes begin to add 
energy to the moving liquid. The required NIH is estab- 
lished by test and is shown on the characteristic curve sub- 
mitted by the manufacturer of the pump. For the conveni- 
ence of the plant design engineer, the required NIH is cor- 
rected for and referred to the centerline of horizontal 
pumps and to the centerline of the inlet nozzle of the “can” 
type vertical pumps. 

The second component, lying entirely outside the pump, 
has its source at the location of the liquid to be pumped 
and its terminal at the flange on the inlet nozzle of the 
pump. This may be designated as either the available NIH 
or the system NIH, the latter being preferred. The system 
NIH must be provided by the plant design engineer be- 
cause it is entirely outside the pump and its value is en- 
tirely dependent upon the plant design. To insure an ade- 
quate flow of liquid into the pump, the system NIH must 
always be greater than the required NIH. If the two are 
equal, a slight disturbance in flow or a slight increase in 
the temperature of the liquid being pumped may cause 
cavitation or may cause the pump to “kick off.” 


Required NIH and How Determined 

The NIH required for a pump is affected by a number 
of factors, including capacity, head, and speed. The area 
of the inlet passages and the area between impeller vanes 
are affected by the capacity. The entrance angle, form, and 
other details of the impeller vanes are affected by the head 
to be developed and the rotative speed. Other important 
design factors are the form and proportions of the passages 
between the flange of the inlet nozzle and the eye of the 
impeller. 

When forecasting the required NIH for a new design, 
the engineer is guided by test data of similar designs. In 
nearly all cases fresh water is used for test purposes be- 
cause most manufacturers’ plants are located in areas where 
fire and insurance regulations prohibit the use of hydrocar- 
bons for tests. Test procedure may vary somewhat but the 
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method described is accepted as accurate for both com- 
mercial and research work. 

During the test, the pump receives its supply from an 
enclosed tank in which the absolute pressure on the sur- 
face of the water is controlled by a vacuum pump. The inlet 
to the pump on test is maintained full open and the ca- 
pacity controlled by opening and closing a valve in the 
discharge line. 

The pump is started and the discharge valve pinched 
back until the pump operates without cavitation. The pres- 
sure in the supply tank is then reduced to some point below 
the atmosphere, the discharge valve is then opened slowly 
until severe cavitation occurs, at which point readings are 
taken. After this the discharge valve again is pinched back 
until cavitation ceases. This procedure is repeated at suc- 
cessively lower absolute pressure until the required number 
of readings have been taken. Readings at each point in- 
clude the absolute pressure and the velocity head at the 
inlet flange on the pump, the discharge pressure, atmos- 
phric (barometric) pressure, temperature of the water, 
and the capacity of the pump. At the conclusion of the 
test, the necessary calculations are made, data corrected to 
the centerline of the pump as datum and the NIH in feet 
of water above vapor pressure is plotted on the perform- 
ance curve of the pump. This is the minimum NIH re- 
quired by that pump, for each rate of flow at the specified 
rotative speed. 

The required NIH for a well designed line of horizontal 
single inlet, single stage process pumps is shown by Fig. 17. 
The NIH is shown as the maximum for the capacity at the 
point of maximum efficiency. 


An Easy Approach to System NIH Problems 

System NIH problems are sometimes referred to as com- 
plicated or as confusing. Most of the complications are the 
result of overlooking fundamentals, or of trying to do the 
impossible. The implications of “suction lift” and the asso- 
ciation of negative quantities with net positive quantities 
are causes for confusion. 

Seldom does a problem have but one method of ap- 
proach and system NIH is no exception. Basically the sys- 
tem NIH problem, like that of the pump discharge, is sim- 
ply one of moving a liquid from a source to a terminal 
through a pipe. In each case, the quantity of liquid to be 
moved, its temperature, its vapor pressure, the distance it is 
to be moved and the pressure to be provided at the terminal 
are known factors. In each case, the only problem is to 
supply at the source, the force necessary to effect the de- 
sired movement of the liquid through the pipe and maintain 
the pressure required at the terminal. 

System NIH and pump discharge differ only in the mag- 
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FIG. 17. Recuired Net Inlet Head for horizontal, single inlet, single- 
stage pumps. 
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FIG. 18. Example of a pump located above the liquid level in an 
open tank. 


nitude of the forces involved and the magnitude of the 
forces available at the source to effect the movement of the 
liquid. For the system NIH we have either the force exerted 
by the atmosphere or the force exerted by a column of the 
liquid itself or a combination of the two. The force required 
for the discharge is supplied by the motor or turbine driv- 
ing the pump. 


Calculation of System NIH 
Liquids are stubborn, but they obey strictly the laws gov- 
erning their behavior under all temperature-pressure condi- 
tions. Because of this, it is well to keep in mind when cal- 
culating system NIH that: 


1. A liquid will not change its state of rest—except as it 
may be compelled by force to change that state— 
and the change will be in proportion to the force ap- 
plied. 

2. For a given pressure, boiling begins at a certain tem- 
perature, which varies for different liquids, but for 
equal pressures is always the same for the same 
liquid. 

3. If a liquid is at a temperature at which the pressure 
of its vapor equals the pressure on its surface, it will 
boil. 

4. The pressure of a vapor in contact with its own liquid 
depends only upon the temperature. 

The preceding laws were not made by man; they were 
discovered by him. Unlike man-made laws they cannot be 
amended to meet some desired condition. They demand 
strict obedience and they provide but one penalty for vio- 
lation and being both judge and jury, they exact the full 
penalty from all violators. 

The factors used when calculating system NIH are: 


Z = the vertical distance in feet from the level of 
the liquid at the source to datum that may be 
either the centerline of the pump or the top of 
the foundation. Unless otherwise stated, the 
centerline of the pump is accepted as datum. 

P = the pressure on the surface of the liquid in psia. 

Py = the vapor pressure of the liquid in psia at the 
pumping temperature. 
Sp gr = the specific gravity of the liquid at the pump- 
ing temperature. 
Hv = the head in feet of liquid required to set the 
liquid in motion, also called the velocity head 
*/ 
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He = entrance head or loss at the point of entrance 
to the inlet pipe. 

Hf = friction loss through the inlet pipe and fittings 
measured in feet head. 





The equations for system NIH and two examples of their 
application are given. 

For clearness, system NIH will be developed in diagra- 
matic form similar to the characteristic curves of a pump. 
The diagram will show the pressure equivalent in feet head 
at the source, the loss through the inlet piping and the NIH 
at the terminal. The required NIH for the pump is also 
shown. For any given case, the values for Z, P and Pv will 
be constant and each will be a straight line. The values for 
Hv, He and Hf vary with the capacity and will be a curved 
line. Because required NIH varies with capacity, it too will 
be a curved line. 

Example 1. Pump located above level of liquid in open 
tank, Fig. 18, the: 
System NIH = rr Set 


Sp Gr 





— (Z + Hv + He + Hf) 
(18) 


For this example, we will assume a 6-in. inlet pipe and 
a liquid having a specific gravity of 0.88 and a vapor pres- 
sure of 5 psia at the pumping temperature. The vertical 
distance Z from the level of the liquid to the centerline of 
the pump is 10 ft; equivalent length of 6-in. straight pipe = 
33.4 ft. 

To construct the system NIH diagram, Fig. 19, 

1. calculate the atmospheric head, which is 


14.7 31 
P= ——- = 38.6 ft, and lay off the straight line 


P as shown. This is the total force at our disposal, but a por- 
tion of this must be used to prevent the liquid from boil- 
ing, next 

2. calculate the vapor pressure head, which is 
“ 5 x 2.31 

0.88 

P— Py, 13.15 ft below P which leaves us 38.6 — 13.15 = 
25.45 ft, which is the net force acting on the surface of the 
liquid at its source. Of this net 25.45 ft, 10 ft will be re- 
quired to raise the liquid, the vertical distance Z so we 

3. lay off the straight line P—Pv—2dZ, 10 ft below 
P— Py, and this gives us 15.45 ft head to overcome the 
losses in the inlet piping. 

The head Hv, required to set the liquid in motion, the 
entrance head, He and the friction loss Hf through the inlet 


= 13.15 ft, and lay off the straight line 


SYSTEM NIH 
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FIG. 19. System NIH Diagram. (Example 1.) 
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FIG. 20. Example of a pump 
placed below the level of liquid 
in supply tank. (Example 2). 
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piping will increase as the rate of flow through the inlet 
line increases. The sum of these three losses, when deducted 
from P—Pv—2dZ, gives the system NIH curve shown. 
Values for Hv, He, and Hf will be found in any standard 
reference book and will not be detailed here. Data for the 
required NIH curve is taken from the characteristic curve 
furnished by the manufacturer of the pump. 

The margin between the system NIH and the required 
NIH decreases rapidly from 770 gpm to their point of 
intersection at 815 gpm. This is a critical operating range, 
because a slight increase in the temperature of the liquid, 
or a slight increase in the amount of entrained air or gas 
in the liquid would cause trouble. 

Example 2. Pump located below the level of the liquid 
in the supply tank, Fig. 20, for which system NIH = Z 4 
(P — Pv) 2.31 (Hv ++ He + Hf) 

Sp Gr 
Case 1—open tank with atmospheric pressure on 
the surface of the liquid. 
Installation—4500 ft above sea level, atmospheric 
pressure, 12.4 psia. 
Liquid level 15 ft above centerline of pump. 
Sp gr of liquid 0.9, vapor pressure 7 psia. 

To construct the system NIH diagram, Fig. 21. 

1. calculate the total force at our disposal, which is the 
static head Z= 15 ft plus the atmospheric head P= 


12A X 2.31 
area = 31, 83 ft, and lay of* the straight line Z + P 


= 46.83 ft from which 





(19) 


7 X 2.31 
<n 17.97 ft 
and lay off the straight line Z + P— Pv = 28.81 ft, which 
is the net force acting on the surface of the liquid from 
which, 

3. deduct (Hv + He + Hf) and lay off the system NIH. 

4. Lay off the required NIH curve from the character- 
istic curve for the pump. 

The system NIH and the required NIH curves intersect 
at 500 gpm and that is the maximum capacity the pump can 
deliver under the inlet conditions outlined. 


2. deduct the vapor pressure PV= 
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Case 2—closed tank with liquid at boiling point and 
vapor pressure on the surface of the liquid. 

Assume the liquid level to be 30 ft above the centerline 
of the pump and the vapor pressure to be 25 psia. In this 
case the pressure P on the surface of the liquid is the vapor 
pressure Pv, and P— Pv—O. The only force at our dis- 
posal then is Z = 30 ft. We can then lay off the straight 
line Z + (P— Pv) = 30 ft and complete the diagram as 
detailed for Case 1. 

Case 3—closed tank with pressure on the surface of the 
liquid below atmospheric pressure. 

For example assume the liquid level to be 30 ft above 
the centerline of the pump, the sp gr of the liquid 1.0 and 
the pressure on the surface of the liquid, 5 psia. 

Under the above conditions, the vapor pressure Pv will 
be 0 because all vapors must be removed from the tank 
continuously to maintain the pressure below atmospheric. 
The total force at our disposal then becomes 

Zz 4 aan Py) 2.31 web 4 (S—9) x 2.31 
Sp gr 1.0 
= 30 + 11.55 = 41.55 ft. 

We can then lay off the straight line Z + (P— Pv) = 
41.55 ft and complete the diagram as detailed for Case 1. 

The equations for system NIH are applicable to specific 
capacity and inlet conditions and it is not necessary to con- 
struct a system NIH diagram for usual installation prob- 
lems. 





Correcting NIH for Hydrocarbons 

Tests for required NIH are made with water which is a 
one component liquid having definite vapor pressude-tem- 
perature values. Most hydrocarbons have a vapor pressure- 
temperature range because they are multiple component 
liquids and each component has its individual vapor pres- 
sure-temperature value. As a result of these differences, 
the rate and volume of vapor released from hydrocarbons 
at a given temperature may be less than from water at the 
same temperature. In some cases, this reduction in the vol- 
ume of vapors may be sufficient to reduce cavitation and 
its effects, to a point where a pump will operate efficiently 
and quietly at its rated capacity and head with an appre- 
ciable reduction in the NIH required for water. 

The permissible reduction below the required NIH for 
water is some function of the vapor pressure, viscosity, and 
specific gravity of the liquid. Since these factors vary, the 
correction factor will be different for different hydrocar- 
bons. The curves, Fig. 22, give correction factors for several 
hydrocarbons. These factors are applicable only for hydro- 
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FIG. 21. System NIH Diagram. (Example 2.) 








carbons free from water. They are not applicable for liquids 
other than hydrocarbons or where gas either entrained or 
dissolved in the liquid is a problem. Correction factors for 
vapor pressure other than those shown may be interpolated. 

Example. Find the corrected required NIH for a hydro- 
carbon having a vapor pressure of 150 psia and a specific 
gravity of 0.65 both at the pumping temperature. The re- 
quired NIH for water is 12 ft. 

Solution. Follow dotted lines. In this case, the correction 
factor is .69 and the required NIH for the hydrocarbon 
would be 12 x .69 = 8.28, say 9 feet. 


Adequate System NIH a Necessity 

It may be troublesome to provide an adequate system 
NIH but failure to do so lays the foundation for continuous 
operating trouble and unnecessary expense for downtime 
and maintenance. Inadequate system NIH is a major con- 
tributor to destructive cavitation, unnecessarily noisy op- 
eration or failure to meet head-capacity requirements. It 
may cause the complete loss of liquid and the resultant 
seizure of parts. 

A factor too often neglected when measuring the ade- 
quacy of a system NIH, is the amount of air or other gas, 
either entrained or dissolved, in the liquid handled. This 
is especially true when the pump is located above a liquid 
with atmospheric pressure on its surface, because gas is 
highly elastic and its volume is greatly affected by changes 
in pressure. 

When a pump is located above the level of the liquid, 
the absolute pressure in the inlet piping must always be 
below the pressure of the atmosphere. How much below 
will be determined by the sum of the vertical distance Z 
plus (Hv + He + Hf), the greater this sum, the lower the 
pressure. When the liquid enters this area of low pressure, 
any gas in the liquid will increase in volume in direct ratio 
to the pressure and displace an equivalent volume of liquid. 
An accurate calculation of this change in volume and its 
effect is difficult because of the complications introduced 
by velocity of flow and the amount of agitation of the 
liquid. 

The per cent increase in the volume of gas in the area 
of lower pressure can be determined theoretically from the 


; P 
equation: V,, = (=)e 


P, 
(20) 
Where 
V., = per cent increase in volume. 
P = atmospheric pressure. 
P, = pressure in inlet line = P — (Z + total line loss). 


The total line loss = (Hv + He + Hf). 
E = per cent gas by volume at atmospheric pressure. 

The values for P and P_, can be either psia or the equiva- 
lent feet head. 

To illustrate the possible effect of entrained gas, espe- 
cially where long inlet lines are involved, two conditions 
will be assumed. For each condition let P = 14.7 psia = 34 
ft and E = 2. Values for P, will be varied. 

Condition 1. Z = 10 ft and the total line loss = 1.83 ft. 
Then P, = 34— (10 + 1.83) = 22.17 ft and the increase 
= )> 2 = 3.06 per cent. 

22.17 

This condition emphasizes the advantages of short inlet 
lines. The slight increase in the volume of entrained gas 
would not cause trouble unless the margin between system 
and required NIH is too, narrow. 

Condition 2. For this condition, we will increase the 
length of the inlet line and make Z = 18 ft and total line 
loss = 9.5 ft. Then P, = 34—(18+ 9.5) = 6.5 ft and the 


in volume of the gas V,, ( 


34 
increase in the volume of the gas V,, = (=) x 2= 1045 
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FIG. 22. Correction factors for specific gravity at pumping tempera- 
tures for water-free hydrocarbons. 


per cent. 

Condition 2 illustrates why long inlet pipe systems are a 
detriment. The increase in the volume of gas in the long 
line would case noisy operation and an appreciable reduc- 
tion in the rated capacity of the pump. 

Avoid shaving the system NIH to a point where it only 
has the force of goose feathers. This applies with particular 
emphasis when boiling liquids are being handled. In some 
cases, an increase of only 5 F in the temperature of the 
liquid will have the same effect as a reduction of 2 ft in 
the system NIH. Don’t let this be the factor limiting the 
possible earnings of your unit. 


Materials of Construction 

The number of types of materials with their modifica- 
tions available for the manufacture of centrifugal pumps 
is quite large. There is a wide variation in the characteristics 
of these materials, however. Some have excellent mechan- 
ical strength but are lacking in resistance to corrosion-ero- 
sion. Some can be readily cast into intricate forms but are 
inherently brittle, while others may be quite resistant to 
corrosion-erosion, but lack mechanical strength. Because 
of these differences, the number of materials that seem to 
meet fully all the requirements of engineering and economy 
are relatively few. 

The fundamental requirements for a material for any 
part are: First, it must be capable of being fabricated into 
the form required for efficient performance; second, it 
must have the physical characteristics to withstand the 
stresses imposed by the service; third, when required, it 
must have adequate resistance to corrosion-erosion; fourth 
it must be commercially available, and fifth, it must be 
economical for use. 

Design engineers must display considerable skill in de- 
veloping efficient, reliable designs with the many restric- 
tions imposed by material characteristics and material 
requirements on one hand and hydraulic and economic re- 
quirements on the other. A pump may deteriorate rapidly 
through corrosion and ultimately wear out, but it must not 
fail through breakage of parts. Designs, therefore, must be 
developed, first, for mechanical reliability including safety; 
second, for efficiency, and finally for endurance... the lat- 
ter involving both mechanical wear and corrosion-erosion. 

If mechanical reliability were the only factor to be con- 
sidered, the selection of materials would be very simple, 
because of the many types available with physical proper- 
ties suitable for practically any type of construction. 

When evaluating a centrifugal pump for efficient per- 
formance, we use factors that are established by accurate 
tests. When evaluating the same pump for material effi- 
ciency, the factors are not so accurately established and 
we must depend largely upon the results of experience, and 
since experiences vary, there will be honest differences of 
opinion as to the economic value of a material for a given 
service. 
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Of all the factors affecting material efficiency, corrosion 
is unquestionably the most difficult to evaluate. While the 
basic laws governing corrosion are quite positive and reg- 
ular in their action, there are so many variables that influ- 
ence them that results are difficult to predict. The surface 
condition of and the stresses in the material, the tempera- 
ture, velocity and possible impurities in the liquid are all 
quite potent in their effect. A change in any one of them, 
particularly slight impurities in, and concentration of, the 
liquid may entirely alter the results obtained with a given 
material. Design form and proportions also affect the re- 
sults because high velocities, especially when cavitation is 
present, may cause a serious increase in the attack on an 
adjacent material. Stressed parts usually corrode more 
rapidly than unstressed parts. Sound, smooth surfaces are 
more resistant to attack than spongy, sealed surfaces. Be- 
cause of the many variables, the probable effect of corro- 
sive liquids upon a material is uncertain, although past ex- 
perience is that most effective guide in the selection of 
materials for corrosive conditions, it is not infallible. 


The Chemistry and Treatment of Materials 

A stone building and a material, as we use it, are similar 
in many respects. The stones in a building may be of one 
kind and size, or they may vary both in kind and in size. 
The mechanical stability of the building will depend large- 
ly upon the kind of mortar used to bind the stones together, 
even though the mortar is only a small percentage of the 
total material in the building. A material, as we use it, is 
an aggregate of crystal grains that may be of one kind, or 
of more than one kind, large or small, or differing widely in 
size. Just as the stability of our building depends upon the 
kind of mortar used to bind the stones together, so may 
the properties of a material depend upon the kind, amount, 
and distribution of the material at its grain boundaries, as 
well as upon the size and shape of the grains themselves. 

The chemistry of a material is important, but it does not 
tell the whole story of the behavior of that material. For 
example, we may have two steels of identical chemistry 
that differ in their response to heat treatment and in aging 
characteristics. These differences depend upon the grain 
size which, in turn, seems to depend upon the presence of 
very small proportions of non-metallic elements (notably 
oxygen), and whether these elements are present in solid 
solution in the matrix, or as solid particles at the grain 
boundaries, or within the grains. 

With the exception of the alloying elements, the chem- 
istry of irons and steels is concerned primarily with the car- 
bon, silicon, phosphorous, manganese, and sulfur content 
of the material. Because of their effect upon the strength 
and hardness of ferrous materials, the complex iron-carbon- 
silicon combinations are most important. A detailed discus- 
sion of the chemistry of these materials would be almost 
encyclopediac. A brief discussion of the chemical reactions, 
cause for changes in structure, and physical properties ef- 
fected by treatment, must necessarily omit so many details 
as to be of little, if any, practical value. 

The treatment necessary for the development of the 
best physical properties of a given material requires the 
coordination of the laws of chemistry and the laws of 
thermo-dynamics. The temperature to which a material 
must be heated, the time of holding at that temperature, 
the time rate, and method of cooling vary with the composi- 
tion of the material. Because of this, not a general but a 
specific method of treatment is necessary to develop the 
physical properties required for a material. 

The properties developed in a material either by heat 
treatment or cold working may be modified by subsequent 
reheating, if the temperature is raised high enough. This 
fact should be recognized both in operation and when weld- 
ing is involved. Unless special precautions are taken, the 
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application of heat during the welding operation will change 
the structure of a material back to its cast condition with a 
corresponding alteration in its physical properties. 


Material Selection 

The design form and the function of a part are more im- 
portant in the selection of materials than is generally ap- 
preciated. This is particularly true of parts to be fabricated 
from cast materials. The engineer develops a design form 
for maximum operating efficiency within definite limits of 
speed, pressure, and temperature. In developing the design 
proportions, he uses adequate factors of safety and under 
these design conditions, few, if any, failures should occur. 
If the operating conditions are made abnormal, excessive 
stresses are set up that may result in failure. Such failures 
cannot rightly be attributed to either the design or the 
material selected, however. 

Efficient design forms have been developed that can be 
produced economically in a variety of materials. However, 
some service conditions may require the use of materials 
having characteristics that may necessitate the use of de- 
sign forms that result in some sacrifice in the operating ef- 
ficiency of the pump. Frequently, the final selection of the 
most suitable material for a given application is a compro- 
mise based upon the relative importance of the different 
factors affecting its performance and its ability to meet 
each one. 

The most used materials for centrifugal pumps include 
cast iron, chrome-nickel iron, carbon steel, chrome alloy 
steel, and bronze. For pumps to handle corrosive liquids, 
ceramics, hard rubber, and a number of special materials 
marketed under trade names, are available. Special designs 
have been developed to utilize ferrous materials, lined 
either with lead or with rubber. 


Pump Casings 

Pump casings vary in size and type, as well as condi- 
tions under which they operate. Regardless of size or type, 
they must be pressure tight. The operating pressure, tem- 
perature, and chemical characteristics of the liquid influ- 
ence the selection of a material for a casing, but they are 
not always the deciding factors. This is especially true if 
the pump will handle a flammable or toxic liquid and will 
be installed in a hazardous location. Under such condi- 
tions, safety becomes a prime factor. 

Cast iron may be used for pump casings for practically 
all cold non-corrosive liquids, as well as caustic solutions 
and some acids in concentrated form. It must be accepted 
as a fact that cast irons, regardless of type, are inherently 
brittle, and a cast iron case that is hot, because of the liquid 
pumped, or in case of fire, may rupture if sprayed with 
water. Because of this inherent brittleness, cast iron should 
not be used as case material for a pump that will be in- 
stalled im a hazardous or critical location, if the liquid to be 
pumped is flammable or toxic. 

Cast carbon steel, because of its stability and toughness, 
has a wide range of application as a case material for either 
hot or cold non-corrosive liquids. 

The chrome alloy steels are excellent cast materials for 
many corrosive liquids, and for high temperature services. 
When high temperature, corrosion-erosion combine to make 
the service really tough, such as for the slurry pumps serv- 
ing “cat crackers,” the chrome alloy steels, while not per- 
fect, are outstanding in their resistance to corrosion-erosion. 

Steel forgings, because of assured soundness and uniform 
strength, are used for pump cases for maximum pressures, 
and either hot or cold liquids. Carbon steel is generally used 
because it is easily machined. Alloy steels may be used, 
but their use is not always practical because of the element 
of expense and the fact that ingot defects do not weld up 


ing of defects discovered during machining is not always 
practical. When corrosive liquids are to be handled, the 
carbon steel case may be lined with 18-8 chrome nickel 
alloy, fusion-welded to the parent metal. 

For special services, a pump case may be fabricated 
from a leaded, government, aluminum or other type of 
bronze, or from one of the special “trade name” materials, 


Impellers 

In most cases, impellers are fabricated from the same 
material as the pump case. This should not be accepted as 
a fixed rule, however, as it may be necessary to use a dif- 
ferent material because of temperature and speed. For 
example, bronze may be an ideal material chemically, but 
it may be necessary to reject it as unsuitable for operating 
temperatures above 215 to 220 F. All bronzes have a low 
modulus of elasticity that limits the rotative speed for 
which a bronze impeller may be used. Pumps today are 
operating at speeds of 5000 to 10,000 rpm and the magni- 
tude of the centrifugal stress at the impeller hub makes it 
necessary to fabricate impellers for such speeds from one 
of the chrome alloy, or equal, steels. 


Stationary and Rotating Rings and Bushings 

The surfaces of these parts are concealed and wear or 
scoring may develop appreciably before being detected. 
Because of this, care must be used to select a suitable non- 


galling, wear-resisting material for these parts. Bronze, cast 


iron or hardened steel may be used for cold, non-corrosive 
liquids. One of the alloy materials may be used for corro- 
sive liquids, and for high temperatures, whether corrosion 
is present or not. The 18-8 chrome-nickel alloy has excel- 
lent corrosion-resisting qualities. It has practically no re- 
sistance to galling or wear, however, and its use for rings 
and bushings requires that abnormal clearance be provided 
between the stationary and rotating parts. 


Shaft and Shaft Sleeves 

The selection of a material for a pump shaft will be in- 
fluenced by design data, the temperature, and the chemical 
characteristics of the liquid to be pumped. The best pro- 
cedure is to permit the design engineer to select from the 
steels, monel or non-ferrous alloys, the material best suited 
for the service. 

The function of the shaft sleeve is to protect the shaft 
from chemical action by the liquid and packing wear. To 
perform these functions, sleeve material must be corrosion- 
resistant when conditions require it, and it must always be 
capable of taking a smooth surface finish. Bronze is a suit- 
able material for light services and for some corrosive 
services. Chrome alloy steels, heat-treated and hardened, 
are preferred for most services and for both hot and cold 
liquids, and for some corrosive liquids. The 18-8 chrome 
nickel alloy, with a stellite overlay to provide a hard, pol- 
ished wearing surface for the packing, is used extensively 
for corrosive liquids and for high temperature service. 


Packing Boxes and Glands 

Packing boxes and glands are in contact with the liquid 
pumped and are generally fabricated from the same mate- 
rial as the pump case. Cast iron and steel packing glands 
for other than all-iron pumps are furnished with bronze 
bushings. When a pump is to handle a flammable liquid. 
iron or steel glands must be furnished with bronze, monel 
or other non-sparking materials. This is a safety measure 
to prevent a spark from igniting the liquid or its vapor. 


Bearings 
In the selection of materials for bearing housings, etc., 
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during forging as thoroughly as those of carbon steel. Weld- high-grade cast iron seems to meet all of the requirements. 
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FIG. 1. Avgas alkylation unit—caustic storage area. Design and assembly, 60 man-hours. 
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PDQ System of Design Development 


Jack R. Parker 


President, The Parco Company 


W ITHOUT a doubt, petroleum re- 
fineries and chemical plants are becom- 
ing more complicated from the stand- 
point of equipment and piping. Para- 
doxically, although the design engi- 
neer’s work is more involved, the time 
allotted to him, to bring the project to 
“on-stream” position, is becoming more 
acute. Financial and competitive fac- 
tors, of course, are the principal causes 
for this seemingly impossible task. 
Once rumor and speculation give 
way to official authorization for a proj- 
ect, it becomes a challenge to the de- 
sign engineer’s ingenuity to come up 
quickly with all the answers, by way 
of preparing arrangement and con- 
struction drawings for the fabricator 
and field forces. Coupled with this 
herculean chore is the accurate forecast 
of material and equipment require- 
ments to be furnished to the purchasing 
agent. The pattern then demands infor- 
mation relative to a wide scope of cate- 
gories, all of which, it sometimes seems, 
are needed yesterday. It is evident that 
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the speed and accuracy in which the in- 
formation is supplied to vendor, fabri- 
cator and field is directly proportional 
to the harried design engineer’s ability 
to formulate and transmit his know- 
how, knowledge and design criteria 
from his mind to paper. It is then that 
others are consulted to insure that the 
final concept, reduced to engineering 
drawings, can be visualized and agreed 
upon by all concerned. This procedure, 
performed in the conventional manner 
is, of course, time consuming and in- 
vites human error where complicated 


plants are concerned. 

A great deal of thought and effort 
has been expended in seeking a solu 
tion to overcome the time and erro! 
factors. These range from placing full 
emphasis on the development of design 
standards to the use of conventional 
scale models, after the design has al 
ready been reduced to paper. The first 
of these tools provides satisfaction up 
to a point and cannot be applied in all 
cases. The conventional model-making 
approach does not materially aid the 
design until after it has been fully de 





companies. 





The Parco Company is a New York design con- 
sultant company. It is not a model maker, and it does not engage in equip- 
ment fabrication or construction work. 

Parko does make and sell the PDQ kit, and does contract engineering de- 
sign work for petroleum, chemical and industrial projects. 

Since design is its major commodity, Parco has found it essential to be 
familiar with the “tricks of the trade” in order to compete with other design 
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GP Valves completely fill the 
demands of industry for a line of compact, 
lighter weight, shorter face-to-face valves. 









Still retaining the safety and ruggedness in- 
herent in a wrought material, these new 
forged steel screw and socket weld end valves, 
in sizes from 14,” through 2”, are rated 800 
pounds at 850°F. and 2,000 pounds at 100°F. 
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This 32-page catalog illustrates and 
gives complete specifications on 11 
types of the new Vogt GP forged 
steel gate, globe and angle valves. 
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FIG. 3. Furnace, compressor and heat exchanger areas of 
a petroleum refinery. Design and assembly, 128 man-hours. 


veloped, therefore, failing to counter- 
act the difficulties met during the initial 
evolution of design. 

Taking a diametrically opposite ap- 
proach, in an extremely bold departure 
from convention, a new method has 
been developed to reduce factually en- 
gineering design time, and in addition, 
provide a more efficient design leading 
to a shortcut in plant startup. Appro- 
priately tagged “The PDQ Tech- 
nique”*, the new method is a realistic 
means to an end — construction draw- 
ings in short order. In general, conven- 
tional models are made either after 
completion of construction and fabrica- 
tion drawings or from a constant and 
time consuming flow of sketches and in- 
formation, from the design engineer 
to the model maker. By and large, con- 
ventional models only serve to prove 
out the design that already has been re- 
duced to paper. Naturally, these same 
models are also used for training op- 
erating personnel, in sales, etc., but the 
price in time and money is often diffi- 
cult to justify. As a rule, they do not 
reduce engineering design time nor 
materially shorten the time required to 
go “on stream.” 

The PDQ Technique was formulated 
upon the concept that the design engi- 
neer possesses the required technical 
know-how and design criteria, etc.; 
therefore, he is the most logical person 
to assemble a model. It is recognized, 
however, that all engineers are not 
model makers; nor is the time and 
money available for them to construct 
models in the conventional manner. 
The apparent answer was to provide 
the design engineer with a _prefabri- 
cated, erector-set type of model assem- 


_ 


p, Patents and Trade Marks applied for. The 
arco Company, New York 5, New York. 


bly, eliminating the exacting and ted- 
ious shop work associated with the con- 
struction of conventional models. 
After receipt of a flow-sheet, the de- 
sign engineer no longer uses a pencil to 
transmit his ideas to paper, trying to 
visualize complicated arrangements in 
his mind. By the employment of the 
PDQ Technique, he transmits his 
thoughts realistically in rapid fashion 
into a model that actually becomes a 
by-product of the engineering-construc- 
tion drawings. He now has an instru- 
ment that permits total concept to be 
thoroughly understood by everyone 


t 


concerned at a very early stage in the. 


development of the project. The actual 
“do-it-yourself” operation by the de- 
signer substantially reduces the ten- 
dency to over-design, which is inherent 
in conventional design procedure. 

When the design is partially or com- 
pletely incorporated into the PDQ 
model, photographic plans, elevations 
and sections are produced, employing 
patented procedure in the technique, 
which results in full dimensioned 
photo-construction drawings. Within a 
relatively short period of time after de- 
sign is begun, an accurate scale model 
and drawings are available, which 
would require substantially more time 
and capital to acquire, if obtained via 
conventional procedure. 

The difference is impressive (refer 
to typical PDQ economic’s table): A 
cost-free model plus actual savings in 
engineering design man-hours, and 
cost of from 25 per cent to 60 per cent, 
depending upon the type of project 
under development. In addition, a bet- 
ter design is produced, as the PDQ 
Technique proves the design while the 
engineer is performing it, not after 
drawings and: models are constructed. 
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The photo-drawings are an impor- 
tant asset to the field forces. When in- 
experienced labor is employed, there is 
a natural tendency to “bull” their way 
through when reading and interpreting 
conventional drawings. Metrical photo- 
drawings show them an actual picture 
of what they are to achieve, and it be- 
comes a simple task to read the dimen- 
sions. An added accessory to make in- 
terpretation easier is the stereo-dimen- 
sioned view, also available in the PDO 
Technique. Stereo (3-D) photos are 
taken of various components during the 
course of the PDQ design — for in- 
stance, a tower, pump, exchanger group 
(normally a week’s work for a con- 
struction gang) and related piping. A 
newly patented process enables the de- 
signer then to dimension these stereo 
photos, similar to preparing an isomet- 
ric drawing. This procedure is very 
simple and results in a three-dimen- 
sional picture of the equipment and 
piping, together with the make-up di- 
mensions in 3-D. 

A group of these photos is prepared 
for a given amount of work for each 
gang. The superintendent of construc- 
tion can insert the photo-dimensioned 
slides into a projector and discuss the 
scheduled work with his foremen, in 


_ enlarged scale, then issue the slides to 


each foreman pertaining to the respec- 
tive jobs. The workman views the pro- 
posed work through conventional! 
stereo-viewers and sees the equipment 
hook-up plus the dimensions to be 
maintained. 

With conventional models, the ques- 
tion is always asked: “How do you 
transmit the information from the 
model and also move the model around 
in the field so that everyone concerned 
can constantly obtain information from 
it?” Usually, the conventional model is 
placed in the superintendent’s shack, 
and those desiring to obtain informa- 
tion from it come in from all corners 
of the construction site. The stereo- 
dimensioned views eliminate this neces- 
sity. The stereo-photos, fully dimen- 
sioned, plus the photo-drawings, will 
reduce the interpreting time by the field 
forces, as well as expedite their fabri- 
cation and construction work. With this 
system, it is no longer necessary to send 
the model to the field for the construc- 
tion forces. The PDQ model, after 
photo-dimensioned drawings are made, 
can be utilized in training operating 
crews earlier, for management consul- 
tation, sales, etc. 

The PDQ Technique is made avail- 
able to the process industries and engi- 
neering contractors on the following 
basis: For the first project, The Parco 
Company, developer of the technique, 
offers a lump-sum or fixed-price pro- 
posal for the performance of design, in- 
corporating the PDQ model and photo- 
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hours; isometrics (erection and fabrication diagram): 1 man-hour per line, with material take-off. 
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dimensioned drawings, etc. An exami- 
nation of the flow-sheets for a given 
project is the prerequisite for the pre- 
paration of a firm proposal. From this 
proposal, a prospective client can de- 
termine, without obligation, just what 
his savings in man-hours and cost will 
be by the use of PDQ. After the first 
project, should the client then wish to 
use the technique for his own engineer- 
ing design forces, a nominal license ar- 
rangement is offered, providing know- 
how, equipment, personnel indoctrina- 
tion, standards, etc. 

Under the license arrangement, every 
item required for a specific project 
and/or projects, is furnished to a com- 
pany’s design engineers. These consist 
of various prefabricated, interchange- 
able components of equipment, piping, 
valves, fittings, racks, structural mem- 
bers, etc. Special equipment is ordered 
from the licensor and is fabricated and 
shipped within 24 hr after the order is 
received. All of the components lend 
themselves to flexibility for the condi- 
tions that are subject to change during 
the course of developing the design. To 
illustrate: Towers are supplied to the 
design engineer in increments of 1-ft 
diameters through all standard sizes re- 
quired. 

These vessels are furnished in all 
lengths only to the tangent line of the 
dished heads. Dished heads can then be 
added after it has been determined 
whether the vessel will be installed hori- 
zontally or vertically. Filler pieces are 
furnished for all sizes, so that vessels 
can be made higher and longer, or 
lower and shorter, as may be required. 
All the equipment is designed and pre- 
fabricated with the following in mind: 
Ease of assembly and convenience of 
changing equipment and piping ar- 
rangements, according to the require- 
ments of design criteria. For another 
example, the method of treating plat- 
forms is illustrated: Prefabricated plat- 
forms are provided in shapes of round, 
half-round, square, rectangular, etc. 
Since the location of platforms is gov- 
erned by the location of manholes, 
valve control stations, etc., a rapid and 
convenient method is available to the 
design engineer during the planning 
Stages, to remove platforms as condi- 
tions dictate. When a platform is de- 
sired, several nails are pushed into the 
soft wood of the vessel, at the required 
location. The bottom of the transparent 
platform is equipped with magnetized 
strips that are attracted to the projected 
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COMPLETE RANGE OF SIZES AND MODELS IN 
BOTH MEDIUM AND HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER.. 








P-952A Steam Turbine and Electric Motor drive gives flexibility in this compact 
Model P-ES2H size No. 25 unit. 


NATIONAL AIROIL 


FUEL OIL PUMPING 
AND _ HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker 
“C"’ Oil and residuums. They will draw fuel oil from above ground or 
underground tanks, preheat it to proper constant temperature and deliver 
it to Oil Burners at an even pressure, best suited for the burners. Our Fuel 
Oil Pumping and Heating Units are the result of years of experience. They 
come completely equipped ready for steam, exhaust, condensate, oil suc- 
tion, oil return, and electrical connections. All valves, regulators, etc., are 
readily accessible. The piping arrangement is easily understood. These 
compact, space-saving units are available in a range of sizes and models in 
both Medium and High Pressure types. For complete details, write for our 
Bulletin 40 — very interesting and informative. 


OIL BURNERS and GAS BURNERS LOW AIR PRESSURE OIL BURNERS 
for industrial power, process and heating AUTOMATIC OIL BURNERS, for small 
purposes process furnaces and heating plants 

STEAM ATOMIZING OIL BURNERS GAS BURNERS 

SLUDGE BURNERS, Steam Atomizing COMBINATION GAS & OIL BURNERS 

MOTOR-DRIVEN ROTARY OIL FUEL OIL PUMPING and HEATING 
BURNERS UNITS 

MECHANICAL PRESSURE FURNACE RELIEF DOORS 
ATOMIZING OIL BURNERS AIR INTAKE DOORS 

DUAL STAGE, Combining Steam and OBSERVATION PORTS 
Mechanical Atomization SPECIAL REFRACTORY SHAPES 





NATIONAL AIROIL BURNER CO., INC. 


1259 EAST SEDGLEY AVE., PHILADELPHIA 34, PA 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 











nails, securing the platform to the lo- 
cation in a matter of seconds. Should 
it be desired to relocate the platform, 
the nails are removed and again in- 
jected at a new location. Scaled prefab- 
ricated piping, with and without insu- 
lation, is provided in a wide variety of 
colors impregnated into the plastic. 
Consequently, various tones are repro- 
duced in the photo plans, which show 
line distinction. Prefabricated bends, 
offsets, loops, etc., are also part of the 
technique, as well as prefab valve con- 
trol stations made up in various dimen- 
sions for different scales. With these 
components already made up, the de- 
sign engineer simply makes his selec- 
tion based upon the design criteria and 
inserts same quite easily. The smallest 
size line that can actually be simulated 
is % in. OD with the largest size run- 
ning to 30 in. OD plus insulation. Gate, 
globe, check and plug valves are of the 
snap-on type and can be inserted in a 
line without effort or relocated to a new 
location conveniently. 

The structural components of the 
PDQ Technique are also designed with 
the purpose of providing a simple 
“erector-set” type of prefabrication that 
requires no skill or shop work by the 
design engineer. Standard-length verti- 
cal members consist of a plastic bar in 
various thicknesses to include fire- 
proofing and are attached to a magnetic 





footing or base. Small holes run 
through each side of the bar and also 
through its entire axis. Additional bars 
of long lengths and various thicknesses 
are provided without the magnetic 
bases, but containing the aforesaid 
holes. Dowels connect one member to 
the other at any desired location, by be- 
ing inserted in the proper hole. Pipe 
racks, bents, supports, pump and com- 
pressor houses and all other structures 
are built up rapidly in this fashion, 
without resorting to shop operations. 

For multi-level structures where 
equipment and piping run from one 
story or level to another, a unique ar- 
rangement is provided. The super- 
structure is furnished with slots in the 
vertical members that receive each 
level, platform or floor. This permits 
the entire floor to be easily removed 
for photographing. Equipment termi- 
nates on each floor, with magnets hold- 
ing it to the metal clad flooring, and 
does not run through the flooring. On 
the underside of the flooring, it is se- 
cured to the flooring by magnets and 
continues down to the next level. Piping 
is terminated at the. top of the flooring, 
does not run through and is again 
picked up on the underside of the 
flooring. In this manner, the entire floor 
and its equipment can be removed via 
the slots in the superstructure without 
making any disconnections or any 





other work. Large towers are made go 
that each level or predetermined inter- 
val can be lifted up and removed with 
its piping for photographs. Equipment 
and structures are made to be remoy- 
able so that pipe lines and other essen- 
tials are exposed for photo key plans, 

A grid board is furnished for each 
area, floor or section consisting of a 
metallic-clad plywood base, graduated 
with inscribed lines according to the 
scale of the model. Lines are scribed 
vertically and horizontally, forming 
squares that provide a convenient 
method for locating equipment and dis- 
tances accurately on the board. Vessel 
saddles and foundation supports are 
furnished in magnetized metal to en- 
able them to adhere firmly to the metal- 
lic surface of the grid board. Provision 
is made for permanently securing the 
equipment to the boards to facilitate 
shipment. 

The following schedule of procedure 
is used when employing the PDQ Tech- 
nique: 


|. Process flow-sheets, plot plan and 
equipment drawings or equip- 
ment lists are received by the en- 
gineering design department. 


tN 


Special equipment is ordered 
from the licensor, is fabricated 
from the equipment drawings 
and forwarded to the engineering 
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ACCURATE, QUICK VAPOR APPARATUS OF LP . 
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g RESIDUES AND OTHER LIQUID ORGANIC SAMPLES if 

new instrument which measures volume of vapor produced by a unit 

BA new i hich lume of duced b ‘ : 

B volume of liquid. Also determines molecular weights by an adaptation of i 

®@ the Victor Meyer method. Vapor equivalent determinations can be made of 4 

BH residues from natural gas samples, or of any liquid with a vapor pressure g : 

®@ of more than 4mm. at the temperature of the vaporization bulb. Unit | ’ 

™ is compact, mounted within a glass constant temperature bath. Unit if ‘ 

B consists of a vaporization bulb with an integral multiplying manometer ¥ k 

@ and a removable sample entry system consisting of an orifice and matching 8 I 

g Pycnometer. Bath is equipped with an electric heater. 4 ‘ 
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REFINERY SUPPLY COMPANY 


; 621 EAST FOURTH STREET @® TULSA 3, OKLAHOMA 
The most complete line of 


scientific instruments and lab- 2215 McKINNEY AVENUE @ HOUSTON 3, TEXAS | 
oratory supplies in the world 
on we, ee a ee SO fl 
1700 IRVING PARK ROAD @ CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
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How much can you save by reducing 


downtime from fouled heated exchangers? 
Du Pont FOA-2 can help you do the job! 


Fouled heat exchangers are one of the 
most common causes of refinery down- 
time and production loss. But now, you 
can easily reduce many heat exchanger 
fouling problems with a small amount of 
DuPont FOA-2. For example... 


Case history 
A major refinery was processing straight- 
run stock containing about 20% coker 
distillate. The initial product at 230°F. 
was flowing through the shell side of the 
heat exchanger to the pre-heater. The 
product at 655°F. returned to the hot 
receiver through the tubes. 

Fouling on the shell side of the heat 
exchanger was so severe that it forced 
shutdowns every two or three days. 

Du Pont FOA-2 was tried ... added just 
prior to the heat exchangers in concen- 
trations of 20 pounds per 1,000 barrels. 

At last report, the heat exchangers had 


Sales Offices: 


E.1. DUPONT DE NEMOURS & COMPANY (INC.) ¢ Petroleum Chemicals Division © Wilmington 98, Delaware 


been on stream for over two months 
without a forced shutdown. Before the 
additive was used, it was not unusual to 
get a loss in heat transfer coefficient of as 
much as 10 units per day. After FOA-2 
was added, there has been essentially no 
change in heat transfer coefficient. 


Other uses 

Du Pont FOA-2 can also be used as a sta- 
bilizer and sludge dispersant for diesel and 
heating oils. In some cases, it has demon- 
strated effective corrosion inhibition, too. 
And it can be used in combination with 
Du Pont Metal Deactivator which guards 
against metal contamination. 

Whatever your processing set-up, the 
chances are good that DuPont FOA-2 


can help to reduce substantially your heat 
exchanger cleaning problems. Why not 
talk it over with one of our Petroleum 
Chemicals Division representatives. You 
will find him qualified to recommend the 
dosage and point of addition best suited 
to your individual needs. And you can 
easily get in touch with him at one of 
our sales offices listed below. 


ACG, u, 5, Pat, OF© 


Better Things for Better Living 
. » » through Chemistry 


Petroleum Chemicals 








CHICAGO, ILL.—8 So. Michigan Ave. ........ Phone RAndolph 6-8630 
HOUSTON, TEXAS—705 Bank of Commerce Bldg. Phone CApitol 5-1151 
LOS ANGELES, CAL.—612 So. Flower St. ...... Phone MAdison 5-1691 
NEW YORK, N. Y.—1270 Ave. of the Americas .. Phone COlumbus 5-2342 
PHILADELPHIA, PA.—3 Penn Center Plaza ........ Phone LOcust 8-3531 
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~ 


PITTSBURGH, PA.—Room 510, Alcoa Bldg. ...... Phone ATlantic 1-2933 
SAN FRANCISCO, CAL.—Room 626, 111 Sutter St., Phone EXbrook 2-6230 
SEATTLE, WASH.—Room 215, 4003 Aurora Ave. 
TULSA, GREA. =P. Oy BOR Fae voc ce ciesecccecwees Phone LUther 5-5578 


Phone MElrose 6977 


IN CANADA: Du Pont Company of Canada Limited—Petroleum Chemicals Division—80 Richmond Street West—Toronto 1, Ontario 
OTHER COUNRIES: Petroleum Chemicals Export—Nemours Bldg., 6539—Wilmington 98, Delaware 











design department within 24 hr 
after order is received. 


3. All standard equipment required 
is selected from stock by the de- 
sign engineer and is located on 
the Grid Board, in accordance 
with plot plan. Should plot plan 
be unavailable, the design engi- 
neer installs equipment and ob- 
tains arrangement approval on 
photo plans. 


4. “Erector-set” type of structure is 
assembled from stock and in- 
stalled as desired, or from com- 
pany standards. 


5. Working with process flow- 
sheets, the nozzles, piping, 
valves, etc., are installed from 
the assortment of PDQ prefabri- 
cated stock. 


6. PDQ photographs are made 
from model, illustrating plans, 
sections and elevations. 


7. Dimensions are added to the 
photo film and copies repro- 
duced. Incidentally, the cost of 
reproducing prints is identical 
with that of blueprints or black 
and whites. Upon completion of 
these phases (1 to 7), a scale 
model and photo-key plans are 
obtained at a cost savings of from 
25 to 60 per cent, as compared 
to the conventional design pro- 
cedure. Photo elevations and sec- 
tions are also available by this 
method, with corresponding sav- 
ings. Companies that employ 
isometrics in place of elevations 
and sections can effect substan- 
tial reductions in time. The line 
isometric prepared in the normal 
way averages between 5 and 6 
hr per line, with material take- 
off. With PDQ, the same work 
has been accomplished in an 
average of | hr per line. 


To demonstrate the simplicity of this 
system, together with its “common 
sense” approach, note the following 
procedure employed by the design engi- 
neer to design and install piping with 
the PDQ Technique. 

After the equipment has been se- 
lected and placed on the grid board, 
being held firmly by the support mag- 
nets, the design engineer then consults 
the process flow-sheets for line orienta- 
tion and sizing. Having noted the run 
and size of the line to be installed, he 
selects the proper inlet and outlet noz- 
zles and inserts them into the equip- 
ment to be connected. This is accom- 
plished by merely pushing the pins of 
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the prefabricated nozzles into the soft 
wood equipment. In place of spotting 
the pipe run in with pencil on paper, 
the design engineer visualizes in his 
mind the route of the line he will run 
governed, of course, by the design crit- 
eria, physical conditions (which he now 
sees and does not have to develop on 
paper or guess at) etc. From the as- 
sortment of prefabricated piping, 
bends, fittings, etc., he selects his pieces 
and places them together in “erector- 
set” fashion, running the line from one 
nozzle to the other. It has been found 
that checking and supervision are per- 
formed much easier and with less time 
required than normally encountered. 
This permits the supervisors to spend 
their concentrated efforts over a larger 
portion of the job, yet with compara- 
tive ease and a resultant better job with 
less costly errors in the field. 

Management may also be at ease 
concerning the question of space and 
special equipment required for this 
system. It is intended that all assembly 
be performed in the average drafting 
room, since there are no shop opera- 
tions necessary. The conventional draft- 
ing table and reference board are all 
that is required. There is no noise, no 
special equipment or any other incon- 
venience that would disturb a design 
office. Several projects have been 
handled in the design office, and it has 
been proved that no objections have de- 
veloped. 

The new technique is well adapted to 
reduce the time required for such spe- 
cialized work as stress analysis and pipe 
supports. In the conventional design 
procedure, the engineer must wade 
through a great many drawings to see 
and analyze the design and apply his 
knowledge. With a PDQ model as- 
sembled in quick time before conven- 
tional drawings are made, his job is 
made easier and unnecessary time is 
substantially reduced. All supports are 
identified on the PDQ model at their 
proper locations and appear on the 
photo-key plans. Details of the sup- 
ports, such as pipe hangers, spring 
hangers, anchors, guides, sleeves, etc., 
and shown on separate sheets or the de- 
sign standards and are properly tied in 
with the photo-key plans. Underground 
lines are also incorporated in the new 
approach. All below-grade piping can 
appear on process photo-key plans or 
be installed on an underground grid, 
appearing on separate underground 
drawings, depending upon the practice 
of each company. All concrete, founda- 
tions, culverts and other details can 
easily be installed and shown in a mini- 
mum of time and effort. 

Another application of the PDQ 
Technique that is important is as an aid 
in general design studies. Due to the 
“erector-set” ease of assembly and low 





cost, it is more convenient to assemble 
typical piping hook-ups for such items 
as pumps, compressors, vessels, etc, 
for use in studies, discussions with cop. 
tractors, field forces, clients, vendors 
other departments, etc. Equipment on 
be piped up, studied and then changed, 
if necessary, in short order and with. 
out resorting to shop operations. 

One of the objectionable features of 
constructing conventional models js 
the difficulty encountered in making 
changes to keep up with the design on 
the board. Due to the methods em- 
ployed in fabricating equipment and 
connecting piping, it is quite simple to 
remove any specific component or com- 
plete area and redevelop same with 
proper continuity to the other com- 
ponents or areas. With this system, it is 
possible to estimate all piping and 
equipment changes based on a fixed 
cost per piping run and/or equipment 
change. 

Since the acid test of the quality of 
engineering design is found in the ac- 
tual construction operations, it is in- 
teresting to note that the PDQ Techni- 
que has received a most cordial wel- 
come by superintendents of construc- 
tion in a wide variety of projects. Many 
have stated that the photo-dimensioned 
drawings and the stereo-dimensioned 
slides bridge a gap that has long been 
evident in transmitting information 
from office to field. As has been re- 
peated many times, a picture is wortha 
thousand words. 

Photo-dimensioned drawings help to 
reduce the difficulty of interpreting 
complicated arrangements and result 
in eliminating waste of time, money 
and materials. Subcontractors can offer 
a more realistic bid when viewing these 
drawings, as their work is clearly de- 
fined. In the final analysis, the job is 
engineered quicker, is a better job to 
begin with and results in a closer “on- 
stream” date than can be acquired with 
conventional methods. 

As a typical example, the following 
comparison illustrates the facts per- 
taining to the PDQ Technique vs con- 
ventional design procedure. The pro- 
cess flow-sheets call for 300 lines to and 
from some 75 pieces of equipment. * 


Conventional Design Procedure: 


Man-hours required: (300 lines) 4350 man-hours 


Number of men required. ....... 8 men 
Calendar time........... 17 weeks 
Total cost of piping and equipment 
arrangement drawings, _ sec- 
tions elevations or isometrics $24,000 
The PDQ Technique: 
Man-hours required: (300 lines) 1650 man-hours 
Number of men required. . es 4 men 
Calendar time..... 12 weeks 
Tots al cost of piping ‘and. equipment 
arrangement drawings, plus sec- 
tions, elevations or isometrics, plus 
added benefit of scale model $14,500 
Resultant Benefits: 
Time savings Ks 30% 
Cost savings. . . 40% 


In addition to above, the client ob- 
tains a scale model cost free, which 
would have cost approximately aR: 
$20,000, if constructed by the nor- 
mal procedure. 
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BETHLEHEM AT BEAUMONT 


The Nation’s Leading Builder and Converter 
of Waterborne L.P. Gas and Ammonia Vessels 


S.S. Natalie Warren, converted to L.P. Gas Carrier. S.S. Ultragaz, converted to L.P. Gas Carrier. Water 
Water capacity 38,000 barrels. capacity 17,100 barrels. 


Be 


Ammonia Mariner, seagoing Anhydrous Ammonia Esso Viru, oceangoing L.P. Gas Barge. Water capacity 
Barge. Water capacity 721,270 gallons. 220,000 gallons. 


**% 


Panama City, rivergoing L.P. Gas Barge. Water capac- Port Everglades, oceangoing L.P. Gas Barge. Water 
ity 393,000 gallons. capacity 550,000 gallons. 


These craft are indicative of Bethlehem’s activities Ammonia. If you have a problem involving the ship 
in the construction and conversion of specialized ment of these or other petro-chemical products, we 
vessels for the economical and dependable water- may be able to help you. Your inquiries will receive 
borne transportation of L.P. Gas and Anhydrous prompt attention. 


SHIP REPAIR YARODS 

torntoon  xvrorrecrr BETHLEHEM STEEL 

Los Angeles Harbor San Franci Harbor ry e e e * e 

aa * Shipbuilding Division 
IPBUILDING YARDS 

Quincy, Mass. Staten Island, N. Y. GENERAL OFFICES: 25 BROADWAY, NEW YORK 4, N. Y. 


Sparrows Point, Md. Beaumont, Texas On the Pacific Coast shipbuilding and ship repairing are performed by 
Terminal Island, Calif. San Francisco, Calif. the Shipbuilding Division of Bethlehem Pacific Coast Steel Corporation 
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Octane Climb Is 
Slow But Inexorable 


Outstanding feature of the data 
shown in the Ethyl Corporation’s 
gasoline survey for October, 1955, is 
that while the climb in octane ratings 
is slow and uneventful, it is neverthe- 
less inexorable and inevitable. Study 
of the difference between the octane 
ratings of a year ago and now show 
that the variation is between 1.5 num- 
bers and about 3.0 numbers. Strangely 
enough while in the rather level coun- 
try of Dallas-Fort Worth, Texas, the 
change in this year nets only 0.1 num- 
bers, in the even flatter country of Cor- 
pus Christi, Texas (Gulf Coast) the 
difference is 2.8 numbers. Similarly in 
Denver, mountain country, the upsurge 
is only 0.5 numbers for premium 0.6 
for regular. In the El Paso, Texas, 
country, high above sea level, the 
differences are 2.0 for premium, 2.9 
for regular. This latter point may be 


PREMIUM 


Octane Number 


City Research Motor 
Albuquerque, N. M. 95.9 85.4 
Amarillo, Texas ; 95.6 86.1 
Atlanta, Ga. - 97.3 86.9 
Bakersfield/Fresno, Calif... . 94.8 86.4 
Baltimore, Md ; 96.6 86.7 
Billings, Mont 94.2 84.0 
Birmingham, Ala 97.2 87.0 
Boston, Mass 96.9 86.7 
Buffalo, N. Y. : 96.8 86.2 
Casper, Wyoming.... 92.8 83.1 
Central, Mich 95.2 86.2 
Charlotte, N. C.. 97.2 86.5 
Chicago, Lil : 95.2 86.4 
Cincinnati, Ohio. 95.7 86.1 
Cleveland, Ohio 95.1 85.8 
Corpus Christi, Texas 96.8 87.6 
Dallas/Ft. Worth, Tex. 95.9 86.6 
Denver, Colo. .. 91.0 82.1 
Detroit, Mich 95.3 85.5 
El Paso, Tex f 95.2 85.5 
Fargo, N. D.. : 93.9 84.3 
Hartford, Conn. . . 96.9 87.0 
Houston, Texas. . 95.9 86.3 
Indianapolis, Ind. . ‘ 94.9 85.5 
Jackson, Miss ; 97.0 87.2 
Jacksonville, Fla : 96.7 86.5 
Kansas City, Mo 94.3 84.5 
Little Rock, Ark. 96.8 86.4 
Los Angeles, Calif 95.9 84.2 
Louisville, Ky. 96.0 85.8 
Memphis, Tenn 96.8 86.4 
Metropolitan N. Y./N. J 96.9 86.7 
Milwaukee, Wisc 95.4 85.4 
Minneapolis/St. Paul, Minn. 94.7 84.6 
New Orleans, La 96.1 85.9 
Northwest, Pa 95.0 88.1 
Oklahoma City, Okla 94.1 84.8 
Omaha, Neb 94.5 83.6 
Philadelphia, Pa 96.7 86.8 
Phoenix, Airiz. 95.8 84.9 
Pittsburgh, Pa 97.1 86.4 
Portland, Ore 96.0 85.6 
Richmond, Va 96.8 86.9 
Salt Lake City, Utah 93.4 84.3 
San Antonio, Texas 96.4 87.3 
San Francisco, Calif 95.8 85.9 
Seattle, Wash. 95.6 85.1 
Shreveport, La 96.8 86.8 
Spokane, Wash. 95.5 84.4 
St. Louis, Mo 94.5 84.7 
Toledo, Ohio 95.2 85.2 
Tulsa, Okla... . 93.8 85.7 

3 85.2 


Wichita, Kansas... . . : 94 
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traceable to the recent instaliation 
among El Paso-district refineries of 
new catalytic cracking-reforming ca- 
pacity. In comparison with Corpus 
Christi figures, Houston figures, at the 
essentially same latitude and elevation 
(0-20 ft) above sea level, shows 0.9 
numbers for premium, 0.4 numbers for 
regular. Apparently “no rhyme or rea- 
son” for the difference. 

Striking, too, is the close difference 
between TEL content of regular and 
premium grades. This can be traced, 
probably, only to the difference in the 
hydrocarbon components employed in 
the two grades. Utilization of alkylate 
and polymer gasoline in especially the 
premium grades, since several refiners 
have been using alkylate in motor fuel, 
following the lowered demand for this 
product for aviation fuels. 


Average, October, 1955 


REGULAR 


TEL TEL 
Content Octane Number Content 
ml/gal Research Motor ml/gal 

2.61 85.6 80.4 2.25 

2.90 86.2 81.0 2.30 

2.62 89.4 83.4 2.57 

2.85 85.6 80.9 2.63 

2.39 90.7 83.6 2.46 

2.07 86.1 79.6 1.27 

2.65 88.9 82.4 2.42 

2.39 90.7 83.9 2.41 

2.84 90.7 84.1 2.72 

2.18 84.4 78.8 1.73 

2.58 88.8 82.0 2.16 

2.66 88.8 82.3 2.62 

2.49 88.4 82.8 2.41 

2.28 90.0 84.1 2.31 

2.13 89.9 82.7 2.12 

2.88 87.9 83.8 2.54 

2.92 87.1 80.9 2.69 

2.31 83.6 79.6 2.25 

2.13 89.7 83.0 2.04 

2 40 85.4 80.4 1.83 

2.31 86.2 82.1 2.14 

2 76 90.9 84.3 2.67 

2.87 87.4 82.6 2.47 

1.83 89.6 82.5 1.71 

2.46 88.6 83.0 2.33 

2.25 89.9 83.6 ° 2.58 

2.64 86.4 81.9 2.47 

2.65 88.7 82.7 2.43 

2.45 85.7 79.7 1.46 

2.46 89.0 83.4 2.40 

2 54 89.3 83.5 2.55 

2.34 90.8 84.0 2.50 

2.38 89.1 82.2 2.35 

2.45 86.4 81.3 2.13 

2.87 88.1 82.3 2.60 

2.87 89.8 84.4 2.90 

2.55 86.0 80.8 2.35 

2.48 86.4 81.5 2.25 

2.44 91.0 84.0 2 40 

2.51 87.2 80.8 1.84 

2.68 91.2 84.2 2.41 

2.51 86.9 81.3 1.92 

2.65 90.6 83.4 2.56 

2.00 82.0 78.5 1.24 

2.91 87.4 83.2 2.43 

2.66 87.5 80.8 1.90 

2.33 86.5 80.3 1.79 

2.84 88.8 82.7 2.53 

2.28 , 86.4 79.9 1.61 

2.28 86.6 81.3 2.13 

2.06 90.1 82.2 1.74 

2.35 85.9 81.2 2.03 

2.68 86.1 80.9 1.74 


New Plants 

Iso-Plus Unit for Sarom, Milan, 4 
4000-bbl-per-day Iso-Plus Houdriformey 
unit is to be built for Sarom at Milan, 
Italy, by the Lummus Company soon, ac. 
cording to an announcement. Houdry Pro. 
cess Company will engineer the unit. 
which will be completed by June, 1956. 


=x & & 





Platinum Using Catformer in Canada, 
Imperial Oil, Ltd., of Sarnia, Ontario, 
Canada, foresees continuing higher oc. 
tane requirements for motor gasoline and 
has announced plans to spend about $5. 
000,000 on new equipment for further 
increases in octane rating. This equip- 
ment, a catalytic reformer, will supple- 
ment units built only two years ago, A 
contract for the cat reformer will prob- 
ably be awarded in August, with con- 
struction to begin in early fall for prob- 
able completion by October, 1956. New 
unit, with a daily capacity of 13,500 bbl, 
will use platinum as a catalyst to speed 
and improve the reforming process. The 
improved equipment will replace the re- 
finery’s present thermal reforming units 
of 10,000 bbl daily capacity, which 
changes gasoline components by heating 
the naphtha to about 1050 F under high 
pressure. 


xk kk 


Synthetic urea plant. Shell Chemical 
Corporation expects to build a 100-ton- 
per-day synthetic urea plant near its 175- 
ton daily ammonia plant in Ventura, Cali- 
fornia. The process is licensed from Mon- 
tecatini of Italy. M. W. Kellogg Company 
is the contractor, with completion in Sep- 
tember, 1956. 


x * * 


European Hydrofiners. Hydrofiner units 
will be built by British Petroleum Com- 
pany — one at Hamburg, Germany, 5250 
bbl per day, and one at Kent refinery, 
England, 8000 bbl per day. One such unit 
is now operating at Kwinana refinery, 
Australia. 


x * * 


Synthetic rubber plant for West Ger- 
many. Contract for engineering design 
data for a 40,000-short tons-per year 
butadiene plant in Germany, for Chem- 
ische Werke Huls. has been let to Cata- 
lytic Construction Company. Plant is to 
be built in Marl, under Esso Research 
and Engineering Company patients, to op- 
erate in connection with a Houdry single- 
step dehydrogenation unit. 


x * *& 


Washington refinery nears completion. 
Shell Oil Company’s refinery at Anacortes, 
Washington, received its first delivery of 
crude oil over Trans-Mountain Pipeline, 
August 25. The $75,000,000 plant, be- 
ing constructed under contract to the 
Bechtel Corporation of San Francisco, 
California, is over 80 per cent complete. 


x * *® 


Reformer for Midland Cooperatives. 
Contract for a $600,000 Platformer at 
Cushing, Oklahoma, has been let by Mid- 
land Cooperatives, Inc., to Procon, Inc., 
under UOP license. Work starts in early 
September, and the unit is expected to go 
on stream next April. The unit is so de- 
signed that it may be converted to a Rex- 
former later, if desired. 
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REFINERY PLANTS SCHEDULED FOR COMPLETION 


Cellulose propionate plastic unit is to 
be built by Celanese Corporation at its 
plant in Belvidere, New Jersey. This adds 
another plastic to Celanese’s line, which 
already includes cellulose acetate, poly- 
ethylene, polyvinyl acetate and polyester 
resins. New material will bear name of 


orticel. 
F * *®& *® 


Fluid coking unit of 4000 B/D capacity 
is to be built by Fluor Corporation, Ltd. 
for Bankline Oil Company at Bakersfield, 
California. Engineering has been started, 
construction will get underway early in 
1956 and is scheduled for completion by 


late °56. 
xk &k * 


Universal Oil Products dedicates new 
research lab. After five years of study of 
laboratory designs, scores of installations, 
use of mock-ups and intensive investiga- 
tion, Universal Oil Products Company, 
has completed its new research laboratory 
at Des Plaines, Illinois, a Chicago sub- 
urb. Housed in a three-story, 312-ft by 
50-ft by 52-ft, building, all laboratories 
are placed on the north side of the build- 
ing, for maximum efficient lighting. Offices 
for each laboratory are placed just across 
the hall on the south side, for geographi- 
cal convenience. The semi-works wing, 
that is, the pilot plant section of the build- 
ing, extends to the north 170 ft. A unique 
feature is a bomb-proof shelter 37 ft by 80 
ft and located beneath the lobby. It is 
covered by a massive concrete slab, and 
it will be used as a meeting place or can 
be subdivided into conference rooms. It 
has independent ventilation and power- 
generating units, a first aid room and 
other emergency facilities. 


x wk * 


Gas processing plant for Imperial Oil, 
Ltd., in Redwater, Alberta, Canada, is be- 
ing built to handle 10,000,00 cu ft daily 
from Redwater field. Cost will probably 
be $3,000,000. Plant will make propane 
butanes and pentanes. Building is sched- 
uled to start next spring with Brown & 
Root, Ltd., as builders, and Majestic Con- 
tractors, Ltd., as pipe line contractors. 


x wk 


An 8,500,000 gallon underground stor- 
age cavity for Liquefied Petroleum Gas is 
planned by Tuloma Gas Products Com- 
pany and Sinclair Oil & Gas Company, 
who each will own 50 per cent of the proj- 
ect. The cavity, to be mined in Selma 
chalk, will be located on the Southern 
Railroad near Demopolis, Alabama, ap- 
proximately 60 miles southwest of Tus- 
caloosa. Preliminary work was started 
last December. Actual mining operations 
began in September. It is expected that the 
pv will be ready for storage by May, 

* & * 


A new product research center for 
Cities Service Company is announced. Site 
will be 100 acres recently purchased ad- 
joining the New Jersey Turnpike in Cran- 
bury. New Jersey, ten miles south of New 
Brunswick. Facilities will accommodate 
150 scientists and technicians. This labora- 
tory will concentrate on new product de- 
velopment in fuels and lubricants. 

x *&* * 

New $4,500,000 wax plant contract for 
Imperial Oil’s Sarnia refinery has been 
awarded to the Fluor Corporation of 
Canada. Engineering work has begun at 


Fluor’s offices in Niagara Falls, Ontario, 
and construction will start early next 
spring. The contract also includes a new 
hydrofining unit that uses a new process 
developed by Imperial for production of 
high-quality waxes and lubricating oils. 
Plant is scheduled for completion by Oc- 
tober, 1956. 
xk *k * 


200 ton-per-day ammonia plant is ex- 
pected to be built at Pasco, Washington, 
by Pacific Northwest Pipeline Corpora- 
tion and Phillips Pacific Chemical Com- 
pany jointly at a cost of $20,000,000. 
Building starts early in spring of 1956 on 
plant, which will have a capacity of 15,- 
000,000 cu ft of southwestern natural gas. 


«K * * 


Hydrogen-from-natural-gas reformer 
unit, Girdler Process, for U. S. Industrial 
Chemicals at Tuscola, Illinois, supple- 
ments hydrogen production from National 
Petro-Chemicals Corporation alongside, 
to permit operating 150 ton-per-day am- 
monia plant at full capacity. 


x *k * 


Eight thousand feet of new floor space 
is being added to research center, Stauffer 
Chemical Company in Westchester 
County, New York, which is being de- 
signed by Voorhees, Walker, Smith & 
Smith, and built by Walter Stanly Con- 
struction Company. Stauffer has three 
other research centers, at Mountain View. 
Richmond and Torrance, California. Cost 
of new unit will be more than $250,000. 


=x © * 


$18,000,000 avgas plant is to be built at 
British Petroleum Company’s Kent, Eng- 
land, refinery, to make high octane avia- 
tion fuel. Plant’s capacity is 2600 B/D 
and it will supplement other facilities. One 
alkylation unit at Abadan, Iran, is back in 
production. New unit to be operating by 
1958. 

xk k 


New topping unit. Fletcher Oil Com- 
pany is nearing completion of a new 10,- 
000-bbl crude topping unit being built at 
its Wilmington, California, refinery. The 
new facility, which will replace a 5000- 
bbl unit, was expected to go on stream 
sometime in October. 


Washington refinery to expand. Union 
Oil Company of California has an- 
nounced plans to expard its Edmonds, 
Washington, refinery with the addition of 
two stills for the manufacture of air-blown 
asphalt. New facility will have a top ca- 
pacity of 100 tons a day of roofing as- 
phalt and of special grades of air-blown 
asphalt. Estimated cost of the stills and 
other equipment is about $400,000, with 
completion scheduled for early next year. 


x © & 


Options on two land tracts, one at Lake 
Charles, Louisiana, the other at Orange. 
Texas, by Firestone Tire and Rubber Com- 
pany, involve the planned building of 
a $30,000,000 plant as expansion of syn 
thetic rubber capacity. 


K * * 


Sulfur plant, with a capacity of 225 tons 
per day, will be built by Canadian Gulf 
Oil Company, 50 miles southwest from 
Lethbridge, Alberta, to be completed in 
September, 1956. It will be Canada’s larg- 
est sulfur plant. Most of product con- 
tracted to Northwest Nitro-Chemicals, 
Ltd. 

xk *k * 


Platformer unit is planned to operate at 
the Southwest-Feazel Dubach, Louisiana, 
gasoline plant to upgrade low-octane num 
ber condensate and other fractions, to 
make 95-octane number premium moto! 
fuel and 89 regular grade gasoline. Cost 
will be $750,000. Gas processed comes 
from North Ruston, Lisbon and several! 
other North Louisiana fields. 


x *® * 


Vapor recovery unit of 90,000,000 cu ft 
daily capacity is beginning to be built at 
Tide Water Associated Oil Company’s 
new refinery 15 miles south of Wilming- 
ton, Delaware. This is the fourth unit 
started at the plant, which will have. 130, 
000 B/D crude capacity. 


x *k * 


Polyvinyl plastics materials plant nea: 
Niagara Falls, Ontario, will be built by B. 
F. Goodrich, Canada, Ltd. Building be 
gins next spring, with plant expected to 
be in operation by early 1957. It will cost 
$3,500,000. 








Recent view of Standard of California’s multi-million dollar Isophthalic plant now 
nearing completion at Richmond, California, is shown above. This new plant, expected 
to go on stream before the end of the year, is designed for a capacity of 50,000, 
000 Ib per year. 
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RESISTANCE 
Time saving...Money saving! You simply 





THERMOMETERS 


turn the selector switch to the oil depth, 
press the button, and directly read the 
average temperature of the oil in the tank. 
Time: about one second flat! Instruments 
can be mounted at base of tank, or at re- 
mote control points. For multiple tank in- 
stallations special tank selector panels are 
supplied. For the complete story, write for 
bulletin... Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Ave., 

Newark 5, N. J.—a Subsidiary of 
Daystrom, Incorporated. 














New Plants 





$3,000,000 gas processing plant near Sweetwater, Texas, is to 
be built by Thomas C. Shaw and associates, at Lake Trammel to 
handle 25,000,000 cu ft of gas daily from fields south of Sweet. 
water, now either shut in or being flared. 

x *k * 

Sales service laboratory will be built by Phillips Chemical Com. 
pany in Bartlesville, Oklahoma, nearby the chemical research 
laboratories now being built by Phillips Petroleum Company, at 
its research center. The new service until will provide service to 
users of the new ethylene polymer developed and being exploited 
under the Marlex 50 trademark. Large-scale production of the 
polymer will be available in 1956 from the manufacturing unit 
being constructed on the Houston Ship Channel. Lab will have 
15,000 sq ft floor space. 

xk wk * 

Three operating units contracted for by American Oil C ompany 
for its 35,000 B/D refinery near Yorktown, Virginia, comprise a 
“multi-million dollar” deal with Ralph M. Parsons Company, 
Units are a 7600 B/D Ultraformer and naphtha desulfurization 
unit, and a 15,000 B/D gas-oil desulfurization unit. Engineering 
work has begun with building to start in early 56 and completed 
late in ’56. This is the sixth contract, only one more remains, that 
to build an office building and gate house. 

* 

Coke & high-test gasoline plant is to be built by American Gil- 
sonite Company, (Standard of California and Barber Oil Corpo- 
ration affiliate), and two contracts have now been awarded, total- 
ing more than $5,000,000. Foster Wheeler Corporation will build 
the delayed coker. Kaiser Engineers the calcining plant, utilities 
and auxiliary facilities. Plant is to be located in the Grand Junc- 
tion, Colorado, area. 

x *k * 


“Static” for Hawaii refinery. Standard of California is running 
into civic “smog” in its efforts to obtain legalized site for its Hono- 
lulu refinery project, now in the planning stages. Several civic 
groups are opposing the establishment of the plant anywhere near 
that city. Standard promises no smog, odors, pollution if the city 
will change its zoning laws to allow the plant to be built on Sand 
Island, harbor entrance. The answer is—not yet. 

xk *k * 

Stauffer Chemical Company has announced plans for the con- 
struction of a new multi-million dollar petrochemical plant at 
Louisville, Kentucky, for the production of carbon tetrachloride, 
chloroform, methylene chloride and anhydrous chloride. The new 
plant will be located adjacent to Stauffer’s existing Louisville plant. 
Construction will commence early next year for completion in 
1957. 

x ft & 


Isosebacic acid plant is to be built by U. S. Industrial Chem- 
icals at Tuscola, Illinois, with initial production of 10,000,000 Ib 
per year. Plant is to be completed by early 1957. Butadiene and 
sodium are main raw materials for this new synthetic, which may 
be used as vinyl resin plasticizer, in synthetic ester lubricants for 
jet engines, and in molding resins and plastics. 

x & *& 

Organic fluorine chemical plant will be built by Pennsylvania 
Salt Mfg. Company at Calvert City, Kentucky, where that com- 
pany already has chemical manufacturing facilities. 

kk * 

Kwinana refinery goes on stream and will process 60,000 B/D 
of tanker-carried crude. It is one of four new refineries built in 
Australia recently at a total cost of more than $250,000,000, which 
will make that continent practically independent of outside re- 
fined products. Other plants are: 28,000 bbl, Shell Refining (Aus- 
tralia), Pty., Ltd., near Melbourne; 27,500 bbl, Standard-Vacuum 
Refining Company, Australia, also near Melbourne, and 22,000 
bbl, Australian Oil Refining, Ltd., associated with Caltex in New 
South Wales on Botany Bay. 

= & 


A catalytic reformer unit and a unifier will be built by South- 
western Engineering Co., for the Cooperative Refinery Associa- 
tion at Coffeyville, Kansas. The Platformer is of 5,000 B/D ca- 
pacity, with 3,000 B/D for the Unifiner, which will be used to 
improve distillate fuel oils. SWECO will fabricate many of the 
vessels in its Los Angeles shops. Work is to be completed by Feb- 
ruary, 1956. 

kk * 


Two new platinum-containing catalysts are announced by Uni- 
versal Oil Products Company to be known as Types R-7 and R-8; 
claimed to give higher gasoline yields, more hydrogen and less 

carbon than earlier catalysts. They are smaller particle size than 
older catalysts, spherical in shape. Type R-8 is available under 
special arrangement, will have higher platinum content. 

xk kk 

Chlorosulfonated polyethylene plant for DuPont at Beaumont, 
Texas, to be completed by early 1957, will employ about 70 men. 
Product is a synthetic rubber. 
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iictieleatta ee ARE LOCAL 


Experience in all quarters of the world has given 
Procon an intensive knowledge of local operating 
conditions, building requirements and labor 
availability that has proved valuable in all 
phases of plant construction. 














Combine Procon’s broad construction experience 
in the petroleum, petrochemical and chemical 

fields with this local know-how and you have 
the really important reason why Procon 

should be consulted when you are planning 
any construction project. 





Today—tomorrow—anytime, let Procon give you 
all the facts. Wherever you are, wherever you 
plan to build, Procon is well-equipped to serve you. 


PROCON Freoghrnate 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U. S. A. 


PROCON (Geeracda ) wre 


40 ADVANCE ROAD, TORONTO 18, ONTARIO 


PROCON (fice @rizain) sure 


BUSH HOUSE, ALDWYCH, LONDON, W. C. 2 





WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL. AND CHEMICAL INDUSTRIES 
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Developed for tank fields 
and pipe lines, new Tele- 
dyne has 15 ranges 

: up to 10,000 P.S.1I. 


The petroleum industry enthusias- 
tically received the new Teledyne 
when it was introduced. Now 
here is Model 158-A Teledyne, 
especially designed for measuring 
pressure outdoors during fair or 
foul weather and transmitting this 
information to a central board. 
Bonded strain gage construction 
makes the Teledyne insensitive 
to vibration or shock and it is 
easily disassembled for clean-out 
and repairs. High frequency re- 
sponse, linear output over full 
pressure range. Temperature com- 
pensated for zero shift and sensi- 
tivity change. 

PLEASE NOTE: Contact us for calibra- 


tion service on Pressure Transducers. 
0 to 25,000 P.S.I. 
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REFINING AN D 


PETROCHEMICAL 


PERSONALS 





> Neal B. Prichard was elected vice presi- 
dent of manufacturing of the Anderson- 
Prichard Oil Corporation. He succeeds 
George H. Burruss, retired. 

Prichard is a graduate of the University 
of Oklahoma. He joined the firm in 1931 
at the Col-Tex refinery. In 1938 he was 
made superintendent of the Col-Tex re- 
finery, and in 1946 was transferred to the 
general office in Oklahoma City, to as- 
sist Burruss. Also announced was the pro- 
motion of J. C. Bradley to general super- 
intendent of refineries to fill the position 
formerly held by Prichard. 


» Charles Leet has been named director 
of Creole Petroleum Corporation. Leet 
is presently general manager of the East 
Coast manufacturing activities of the 
Esso Standard Oil Company, subsidiary 
of the Standard Oil Company (New Jer- 
sey). He began his service with the Jer- 
sey Standard Company as a student engi- 
neer in 1930. 


> M. L. Slusser, a rnember of Magnolia 
Petroleum Company’s field research lab- 
oratories technical staff since 1949, has 
been promoted to senior research chemi- 
cal engineer. He has been assigned prob- 
lems of formation damage and produc- 
tion stimulation in the drilling mechanics 
and well completion group of the produc- 
tion division. 


> Edgar C. Britton, director of the Edgar 
C. Britton Research Laboratory of the 
Dow Chemical Company and past presi- 
dent of the American Chemical Society, 
has been chosen to receive the highest 
award in American industrial chemistry, 
the Perkin Medal of the American Sec- 
tion, Society of Chemical Industry, for 
1956. Announcement was made by 
Clifford R. Rassweiler, chairman of the 
jury of award and vice-chairman of the 
board of directors of Johns-Manville Cor- 
poration. The 1956 award will be the 
50th impression of the Perkin Medal. 





M. P. Venema 


D. W. Harris 


> David W. Harris, for ten years presi- 
dent of Universal Oil Products Company, 
has been elevated to chairman of the board 
of directors and the company’s chief 
executive officer. M. P. Venema, formerly 





executive vice president, succeeds Harris 


as president. Harris was well known in the 
petroleum and chemical industries before 
becoming president of UOP in 1945, com- 
ing from the presidency of Arkansas 
Natural Gas Corporation to Universal. He 
was graduated from Georgia Institute of 
Technology. President Venema has been 
prominent in the patent department of 


a 


Universal for many years. He was grad- 
uated from Armour Institute with a chemi- 
cal engineering degree, then studied law at 
Georgetown University, receiving an LLB 
degree there. He was made executive vice 
president and a director in 1952. 


> John L. Doegey, formerly assistant 
manager of the commercial development 
department of Universal Oil Products 
Company, has joined the Douglas Ojl 
Company of California as vice president, 
Doegey will take charge of the company’s 
refining department on the retirement of 
L. A. Whitlock, vice president, January 1. 
David P. Thornton Jr., Southwestern edi- 
tor of the Petroleum Processing magazine, 
has joined the staff 
of Universal Oil 
Products as technical 
assistant to the direc- 
tor of public rela- 
tions. He has been 
identified with publi- 
cations serving the 
petroleum refining 
industry for the last 
15 years, beginning 
with the former W. 
D. P. Thornton, Jr. C. Platt organization, 
which he joined in 1940 as market re- 
porter for Platt’s Oilgram. Thornton was 
graduated from Oklahoma A&M College 
in 1936 with a BS in chemical engineering. 





SIGHT FLOW INDICATORS 
“See What Goes On Inside” 
For insertion into pipe 


FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 





FIG. 29 
Cylinder with 
Impeller 
FIG. 17-28 
Cylinder 





FIG. 215 
Flanged 
FIG. 212 
Visibility 
Welding 
Neck or 
Screw 





Ff a 





FIG. E-1810 
Rotating Wheel Type 


FIG. E-811 
* Flapper 


All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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This Month: 


Sinclair Pipe Line Company has announced plans for modernizing its North 
Texas to Houston system over the next three years. Plans call for construction of 
300 miles of 18 and 20-in. line. First phase, a 150-mile, 18-in. line from Jacks- 
boro to Mexia is underway. 


Texas Eastern has completed the laying of its new 377-mile, 30-in. line between 
Beaumont, Texas and Kosciusko, Mississippi. Testing is now underway. Compressor 
facilities are past the midway mark in construction. 


Panhandle Eastern Pipe Line Company has received FPC approval to lay 132 
miles of loop and lateral lines. 


If you'd like to know more about... 


. pipe sizing methods for plant and field gas lines, including complete details 
on how to use them, turn to page D-13. 


how Gulf Interstate Gas Company is using remote control of gas flow at 
delivery meter stations, you’ll find it on page D-22. 


. how turbocharging has increased the efficiency and lowered fuel consump- 
tion on 2-stroke gas engines, see page D-26. 


. volumetric shrinkage and the problems it creates in blending light products 
into crude streams, a real puzzler, turn to page D-35. 


. automatic pump station control, how far we’ve come with it, and the pros- 
pects for increased future usage, a report on page D-48. 


. how Service Pipe Line plans to cut nearly 300 miles off its communications 
system with a short microwave system, see page D-51. 


_ facsimile transmission and reproduction of any type of copy via microwave, 
read the results of a recent 1000-mile test on page D-52. 


. pulsations in piping systems, their causes and their cures, plus other valuable 
data, be sure to see the report on page D-54. 


. how Creole Petroleum hopes to overcome corrosion losses on gathering lines 
in Lake Maracaibo by using aluminum pipe, see page D-57. 


. how pressure cells of the strain gage type are being used to provide semi- 


automatic pump station control, turn to page D-58. 
THE EDITORS 
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5 NICKELS STAND ON END while the new G-E 200-amp demonstrates the advanced engineering thought which makes 
welder runs at full load. This unusually steady operation the G-E engine-drive welder your best performance buy. 


PROVE IT TO YOURSELF 

Make this actual feature- 

by-feature comparison of 

the new 200-amp G-E en- 

gine-drive welder with two 

other welders of the same 

rating. You will see that 

only the new G-E welder 

has so many advanced de 

sign features for better 

welding performancs t 

lower cost . 
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For Your Pipeliners’ Notebook 
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For plant and field gas lines 





M. L. Arnold 

Chief Gas Engineer, 
Richfield Oil Corporation, 
Los Angeles, California 


PROBABLY THE SIMPLEST PROBLEM WITH WHICH THE DE- 
signer of gas piping systems is confronted is that in which 
gas of a specified rate is to be transported between two points 
a known distance apart with a designated initial and terminal 
pressure. For the solution of this type of problem, we use 
the following modification of Weymouth’s flow equation: 


Q=(A,) (P,) (C) (FryXFaXFpyXE). . . . . 1 
[> =: (A,) (P.) (<>) (FX Fe X Fpy X E) . . . . . Z 


In this equation Q is the rate of flow in standard M cubic 
feet per day and P, and P, are the initial and terminal 
sures respectively in pounds per square inch absolute. c 
48.759 d? 

/ L. 
where d is the internal diameter of the pipe in inches and 
L is the length of the line in feet. The numerical constant has 
been modified to permit orific meter correction factors for 
temperature and gravity, Fy, and Fg, to be used. Fpy is the 
usual orifice meter correction for super-expansibility and E 
is a pipe line efficiency factor determined by experience. 

A comparison of 1 and 2 with the usual form of Wey- 
mouth’s equation: 


called the pipe line coefficient and is equal to 


Q = (Fy X Fg) C\/ Pi—P? ” 
indicates that eo 
A,P, = A2P, = Pi — P3 i 


By suitable algebraic manipulation, it can be shown that: 


A te Fs (5) 
‘Vp P 
and, 
, > » 
2 Al At 
fh) 
A:=@-p, tp 
We have found ut convement to plot values of C vs | ind 
P P 
of A. and A. vs and p respectively. Replicas of 
, 
these charts are shown in Fig. | and 
big has been prepared ior standard weight pis i 
for pipe of other diameters may easily be added as follow 
Multi Pig internal dunt ‘ 


iA) ’ 7 “ ” fier ahve v< 
with the 


zontall) to the right until an intersection is made 
' A 


the chart 





For the type of problem under consideration, either for- 
mula | or 2 may be used. Assuming that formula | is selected, 
the procedure is to find AP by subtracting P, from P,. The 


es ; : : , 
ratlo—; -is then determined. From this ratio A, is found by 


1 
reference to Fig. 2 
as follows: 


. Knowing F,, Fy, Fpy, and E, C is found 


C= Q 
= ee te, a fe Ce ED 
(A,)(P,) (Fy X Fy X Fpy X E) 
Knowing the length of the line in feet, the required diam- 
eter of the pipe line may be determined by reference to Fig. | 
. In practice, the required diameter usually falls between two 
of the commercially available sizes. If the pressure drop 
which will be experienced with the smaller size cannot be 
tolerated, then the larger size must be used. As an alternate, 
the line may be composed of sections of both sizes of pipe, 
the length of each section being such that the required over- 
all coefficient is obtained. For this type of computation, it is 
convenient to use Fig. 1 as a chart of equivalent pipe lengths 
Assume that in the problem referred to above, the length 
of the line is 1500 ft and the required coefficient is 35. Ref 
erence to Fig. 1 shows that a pipe of 3.5-in. inside diamete: 
is required. If no 3.5-in. inside diameter pipe is available, 
pipe line having a coefficient of 35 can be constructed by us 
ing approprrate lengths of 4-in. standard line pipe and 3-i 
standard line pipe. Referring again to Fig. 1, it will be noted 
that 1500 ft of 3.5-in. pipe has the same coefficent as 330 
of 4-in. standard pipe. 
As a trial, assume that the line will be constructed of 
ft of 4-in. and 600 ft of 3-in. pipe. Reference to Fig. | sh 
that 600 ft of 3-in. pipe line has a coefficient of 40. T! 
also the coefficient of 2500 ft of 4-in. pipe line; so, the equ 
lent length of the pipe line, in terms of 4-in. pipe 
2500, or 3400 ft. This is 100 ft too much. By a process of 
and error, it is found that a pipe line constructed of 550 f 
‘-in. standard pipe and 950 ft of 4-in. standard pips 
equivalent length of 3300 ft of 4-in 
has the required coefficient of 35 
Quite frequently a gathering system 
ime with gas added to it at several points. Thi 


is YU 
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ele dyne 


ELECTRICAL PRESSURE 
TRANSMITTER 


Developed for tank fields 

and pipe lines, new Tele- 

dyne has 15 ranges 

up to 10,000 P.S.I. 
The petroleum industry enthusias- 
tically received the new Teledyne 
when it was introduced. Now 
here is Model 158-A Teledyne, 
especially designed for measuring 
pressure outdoors during fair or 
foul weather and transmitting this 
information to a central board. 
Bonded strain gage construction 
makes the Teledyne insensitive 
to vibration or shock and it is 
easily disassembled for clean-out 
and repairs. High frequency re- 
sponse, linear output over full 
pressure range. Temperature com- 
pensated for zero shift and sensi- 
tivity change. 
PLEASE NOTE: Contact us for calibra- 


tion service on Pressure Transducers. 


0 to 25,000 P.S.I. 
Write for Illustrated Literature 
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> Neal B. Prichard was elected vice presi- 
dent of manufacturing of the Anderson- 
Prichard Oil Corporation. He succeeds 
George H. Burruss, retired. 

Prichard is a graduate of the University 
of Oklahoma. He joined the firm in 1931 
at the Col-Tex refinery. In 1938 he was 
made superintendent of the Col-Tex re- 
finery, and in 1946 was transferred to the 
general office in Oklahoma City, to as- 
sist Burruss. Also announced was the pro- 
motion of J. C. Bradley to general super- 
intendent of refineries to fill the position 
formerly held by Prichard. 


» Charles Leet has been named director 
of Creole Petroleum Corporation. Leet 
is presently general manager of the East 
Coast manufacturing activities of the 
Esso Standard Oil Company, subsidiary 
of the Standard Oil Company (New Jer- 
sey). He began his service with the Jer- 
sey Standard Company as a student engi- 
neer in 1930. 


> M. L. Slusser, a member of Magnolia 
Petroleum Company’s field research lab- 
oratories technical staff since 1949, has 
been promoted to senior research chemi- 
cal engineer. He has been assigned prob- 
lems of formation damage and produc- 
tion stimulation in the drilling mechanics 
and well completion group of the produc- 
tion division. 


>» Edgar C. Britton, director of the Edgar 
C. Britton Research Laboratory of the 
Dow Chemical Company and past presi- 
dent of the American Chemical Society, 
has been chosen to receive the highest 
award in American industrial chemistry, 
the Perkin Medal of the American Sec- 
tion, Society of Chemical Industry, for 
1956. Announcement was made by 
Clifford R. Rassweiler, chairman of the 
jury of award and vice-chairman of the 
board of directors of Johns-Manville Cor- 
poration. The 1956 award will be the 
50th impression of the Perkin Medal. 





D. W. Harris 


M. P. Venema 


> David W. Harris, for ten years presi- | 


dent of Universal Oil Products Company, 
has been elevated to chairman of the board 
of directors and the company’s chief 
executive officer. M. P. Venema, formerly 
executive vice president, succeeds Harris 
as president. Harris was well known in the 
petroleum and chemical industries before 
becoming president of UOP in 1945, com- 





ing from the presidency of Arkansas | 


Natural Gas Corporation to Universal. He 
was graduated from Georgia Institute of 
Technology. President Venema has been 
prominent in the patent department of 
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Universal for many years. He was grad- 
uated from Armour Institute with a chemi- 
cal engineering degree, then studied law at 
Georgetown University, receiving an LLB 
degree there. He was made executive vice 
president and a director in 1952. 


> John L. Doegey, formerly assistant 
manager of the commercial development 
department of Universal Oil Products 
Company, has joined the Douglas Oil 
Company of California as vice president. 
Doegey will take charge of the company’s 
refining department on the retirement of 
L. A. Whitlock, vice president, January 1, 
David P. Thornton Jr., Southwestern edi- 
tor of the Petroleum Processing magazine, 

' has joined the staff 
of Universal Oil 
Products as technical 
assistant to the direc- 
tor of public rela- 
tions. He has been 
identified with publi- 
cations serving the 
petroleum refining 
industry for the last 
15 years, beginning 
with the former W. 
D. P. Thornton, Jr. C, Platt organization, 
which he joined in 1940 as market re- 
porter for Platt’s Oilgram. Thornton was 
graduated from Oklahoma A&M College 
in 1936 with a BS in chemical scien 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 








FIG. 29 
Cylinder with 
Impeller 
FIG. 17-28 
Cylinder 





FIG. 215 
Flanged 





FIG. 212 
gab gl Visibility 
Window Welding 

Neck or 

Screw 





FIG. E- 811 
“Flapper 


FIG. E-1810 
Rotating Wheel Type 


All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 


1955 
































This Month: 


Sinclair Pipe Line Company has announced plans for modernizing its North 
Texas to Houston system over the next three years. Plans call for construction of 
300 miles of 18 and 20-in. line. First phase, a 150-mile, 18-in. line from Jacks- 
boro to Mexia is underway. 


Texas Eastern has completed the laying of its new 377-mile, 30-in. line between 
Beaumont, Texas and Kosciusko, Mississippi. Testing is now underway. Compressor 
facilities are past the midway mark in construction. 


Panhandle Eastern Pipe Line Company has received FPC approval to lay 132 
miles of loop and lateral lines. 


If you'd like to know more about... 


. pipe sizing methods for plant and field gas lines, including complete details 
on how to use them, turn to page D-13. 


. how Gulf Interstate Gas Company is using remote control of gas flow at 
delivery meter stations, you'll find it on page D-22. 


. how turbocharging has increased the efficiency and lowered fuel consump- 
tion on 2-stroke gas engines, see page D-26. 


. volumetric shrinkage and the problems it creates in blending light products 
into crude streams, a real puzzler, turn to page D-35. 


. automatic pump station control, how far we’ve come with it, and the pros- 
pects for increased future usage, a report on page D-48. 


. how Service Pipe Line plans to cut nearly 300 miles off its communications 
system with a short microwave system, see page D-51. 


. facsimile transmission and reproduction of any type of copy via microwave, 
read the results of a recent 1000-mile test on page D-52. 


. pulsations in piping systems, their causes and their cures, plus other valuable 
data, be sure to see the report on page D-54. 


. how Creole Petroleum hopes to overcome corrosion losses on gathering lines 
in Lake Maracaibo by using aluminum pipe, see page D-57. 


. how pressure cells of the strain gage type are being used to provide semi- 
automatic pump station control, turn to page D-58. 
THE EDITORS 
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5 NICKELS STAND ON END while the new G-E 200-amp demonstrates the advanced engineering thought which makes 
welder runs at full load. This unusually steady operation the G-E engine-drive welder your best performance buy. 


PROVE IT TO YOURSELF— 

Make this actual feature- z gg Re 
by-feature comparison of Pye cewenal Gp ELECTRIC ae 
the new 200-amp G-E en- _ ale OS ee 
gine-drive welder with two 

other welders of the same 

rating. You will see that 

only the new G-E welder 

has so many advanced de- 

sign features for better 

welding performance at 

lower cost. ee 


ELECTRODE ‘SELECTOR, CURRENT NON-PROJECTING GENERATOR-— PUSHER ENGINE a 
DIAL—Dual controls simplify cur- No vital parts are exposed. Full- —Air is blown gut 0 
rent control, give you _ easier, length base encloses generator for radiator, —* = 
more accurate adjustment. rugged in-the-field welding. prevent vapor lock. 
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For Your Pipeliners’ Notebook 








For plant and field gas lines 





M. L. Arnold 

Chief Gas Engineer, 
Richfield Oil Corporation, 
Los Angeles, California 


PROBABLY THE SIMPLEST PROBLEM WITH WHICH THE DE- 
signer of gas piping systems is confronted is that in which 
gas of a specified rate is to be transported between two points 
a known distance apart with a designated initial and terminal 
pressure. For the solution of this type of problem, we use 
the following modification of Weymouth’s flow equation: 


Q = (A,) (P,) (C) (FrXFqXFpyXE). . . . + 1 
Q = (A,) (Ps) (C) (FyXFgXFpyXE). . - . + 2 


In this equation Q is the rate of flow in standard M cubic 
feet per day and P, and P,, are the initial and terminal pres- 
sures respectively in pounds per square inch absolute. C is 
48.759 d>* 

called the pipe line coefficient and is equal to ~— ey 
where d is the internal diameter of the pipe in inches and 
L is the length of the line in feet. The numerical constant has 
been modified to permit orific meter correction factors for 
temperature and gravity, Fy, and Fg, to be used. Fpy is the 
usual orifice meter correction for super-expansibility and E 
is a pipe line efficiency factor determined by experience. 

A comparison of 1 and 2 with the usual form of Wey- 
mouth’s equation: 


Q = (Fy X Fg) C\/ P?—P? . (3) 
indicates that 
A,P, = AoP, =V Pi — Pi (4) 


By suitable algebraic manipulation, it can be shown that: 








2 AP AP \2. 
Maye Se i, 
and, 

2AP. /AP\? 
= te) sai 


We have found it convenient to plot values of C vs L, and 


P ? , 
of A, and A, vs AP and . respectively. Replicas of 


P P. 
these charts are shown in Fig. 1, 2 and 3. 





Fig. 1 has been prepared for standard weight pipe. Lines 
for pipe of other diameters may easily be added as follows: 
Multiply the internal diameter of the pipe by 10, locate 
this value on the Pipe Line Coefficient scale, then move hori- 
zontally to the right until an intersection is made with the 
diagonal line extending upward to the right of the chart. A 
line drawn through this point parallel to the other coefficient 
lines, will give coefficients for the new pipe size. 
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For the type of problem under consideration, either for- 
mula | or 2 may be used. Assuming that formula | is selected, 
the procedure is to find AP by subtracting P, from P,. The 
ratios is then determined. From this ratio A, is found by 

1 
reference to Fig. 2. Knowing F,, Fy, Fpy, and E, C is found 
as follows: 

C = — eee. A ———————- . . . . . (7) 

(A,)(P,) (Fy X Fy X Fpy x E) 

Knowing the length of the line in feet, the required diam- 
eter of the pipe line may be determined by reference to Fig. |. 

. In practice, the required diameter usually falls between two 
of the commercially available sizes. If the pressure drop 
which will be experienced with the smaller size cannot be 
tolerated, then the larger size must be used. As an alternate, 
the line may be composed of sections of both sizes of pipe, 
the length of each section being such that the required over- 
all coefficient is obtained. For this type of computation, it is 
convenient to use Fig. 1 as a chart of equivalent pipe lengths. 

Assume that in the problem referred to above, the length 
of the line is 1500 ft and the required coefficient is 35. Ref- 
erence to Fig. 1 shows that a pipe of 3.5-in. inside diameter 
is required. If no 3.5-in. inside diameter pipe is available, a 
pipe line having a coefficient of 35 can be constructed by us- 
ing appropriate lengths of 4-in. standard line pipe and 3-in. 
standard line pipe. Referring again to Fig. 1, it will be noted 
that 1500 ft of 3.5-in. pipe has the same coefficent as 3300 ft 
of 4-in. standard pipe. 

As a trial, assume that the line will be constructed of 900 
ft of 4-in. and 600 ft of 3-in. pipe. Reference to Fig. 1 shows 
that 600 ft of 3-in. pipe line has a coefficient of 40. This is 
also the coefficient of 2500 ft of 4-in. pipe line; so, the equiva- 
lent length of the pipe line, in terms of 4-in. pipe, is 900 plus 
2500, or 3400 ft. This is 100 ft too much. By a process of trial 
and error, it is found that a pipe line constructed of 550 ft of 
3-in. standard pipe and 950 ft of 4-in. standard pipe has an 
equivalent length of 3300 ft of 4-in. pipe line, and, hence, 
has the required coefficient of 35. 

Quite frequently a gathering system consists of a trunk 
line with gas added to it at several points. This is illustrated 
in Fig. 4. In this case, it is convenient to assume that the pres- 
sure drop will be constant per foot of length. 

Since the distance from the plant to the point at which Q. 
is added is half the total length of the line, it will be assumed 
that the pressure drop in this section will be one half (P, — 
P.,,). The pipe line diameter is found as before. Since we are 
starting at the plant end, formula 2 is used. The flow in this 
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section is of course Q, plus Q, plus Q.. If the diameter indi- 
cated is not commercially available and a larger or smaller 
size of pipe is selected, the pressure drop for the section is 
computed. 
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LENOTH OF LIME, Fr. 
Pipe line coefficient chart. 
Q= 7 OT ) 
Where 
K = (Fr) (Fe ) (Fpy) (E) a ~ a a. ee 


In either case, P, plus the pressure drop in the section 
becomes the new value of P,, to use in sizing the next section 
of pipe line, and so on. If the branch lines are long and gas 
is picked up at more than one point, they are treated in a 
similar manner. If two sections of the pipe line operate in 
parallel, their coefficients are additive. For example, the co- 
efficient for 1000 ft of 4-in. standard pipe is 64 and the co- 
efficient for 1000 ft of 3-in. standard pipe is 31. The coeffici- 
ent for the two lines operated in parallel is 95. 

For the pipe line efficiency factor, E, a number less than 
unity is used, ordinarily in the range of 0.8 to 0.95. Pipe 
lines transporting wet gas over rough terrain show lower 
efficiencies than lines transporting dehydrated residue dry 
gas. The efficiencies of wet gas lines can be improved con- 
siderably by providing an adequate number of drips along 
the line. 

At high pressures, deviation from the gas laws must be 
taken into consideration. For short lines such as we are con- 
sidering here, it is usually satisfactory to use a correction 
factor corresponding to the estimated average pressure in 
the section of pipe line under consideration. For long lines 
or high pressure drops, the methods of Clindenquist(*), 
Joffee(*), or others should be used. 


For certain applications, other modifications of Wey- 
mouth’s equation are useful. For example, we may write 

\/ P2— P32 = \/ (P, —P,) (P, + P.)= ieee + %,) 

cs es ee 

If we define the average pressure in the pipe line, P,y, as 


Pit Pethen P, + P, = 2Pyy. 








2 


Substituting this in equation 8 enables us to write Wey- 
mouth’s formula as 


O =  V/2(AP) (Pay) (COCR) ww ee el ee CD) 


D-14 


For those problems i in which the value of the second term 
under the radical in equations 5 and 6 is small as compared 
to the first term, the second term may be dropped and the 
following equations formed 

fae. AR «0! 4 es 

Q=/ 2aP(P,) (C)(K) . . . —— 

The error in equations 12 and 13 is a function of the mag- 








P 
nitude of the ratios _ ~and For a value of 0.2 for the 


ratios, equation 12 will give results which are about 5.5 per 
cent high while equation 14 will give results which are about 
5.2 per cent low. 


Should it be desired to determine the ratio without 
reference to Fig. 2, the following relationship may be formed 
by substituting formula 5 in formula 1, squaring both sides, 
and rearranging: 


AP AP\?  —«-_- Q 
cS. ae 


1 


Reducing to the standard quadratic form and solving for 


a yields 


1 





a? - Q’ 
ie ssa SOO See 
; \ |! —PCK) _ 
- For small values of — CRF this may be written 
AP =e | a ee er, 
P. 2(P ,CK)? 
or, 
AP _ a . ° ° . . . . . . . . . (17) 
P, 2(P,CK)? 
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es a similar manner, it can be shown that 





| 
— EAE oto! acgt Mats Say ot 18 
—=yit .+ CK): we _— 
And for small values ote CK)? 
AP Q? 
P, 2(P,CK)” sits 


For cases where the gas must be compressed and some 
flexibility is permitted in fixing the pressure at the compressor 
end of the line, the economics of the problem should be con- 
sidered. If several sizes of pipe are involved in the system, 
such a study may actually save time over the approach pre- 
viously considered for it provides the designer with charts 
similar to those shown in Fig. 6 and 7, from which the proper 
size of pipe for the various sections may be read directly. 

The usual and simplest approach to the problem is to con- 
sider the energy loss in the pipe line in relation to the cost of 
compression and the cost of installing various size pipe lines. 
For the purpose of this discussion, energy loss will be defined 
as the work of compression required to restore the gas flow- 
ing in a pipe line at a pressure P, to a pressure P, at which 
it existed at some point upstream. This case is illustrated in 
Fig. 5a. To determine the energy loss in the pipe line, we 
first write 


aP=P.—P, . (20) 
This is then divided ‘by P. ‘to give 

AP P, 1 

P 1 P 1 p (21) 


1 1 1 


Po 


, me 
In compressor terminology, the ratio P 


9 





is known as the 





compression ratio, R. 
Making this substitution in (21) yields 
AP 1 
— = i-—> ie a, cine on 


1 
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FIG. 2. Values of A, for use in the equation: Q = A,P,C(Fyr x Fg X Fpy X &). 
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Rearranging and solving for R 


Gill® 


R =— 


ar 
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4 567891 
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gives the following expression for determining the 


adiabatic horsepower of ecu 


Horsepower (HP) = 0.0446 es 


nt 


—q7{ RR" —!1 
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4567891 











(23) 


(24) 


where n is the ratio of specific heats for the gas being com- 
pressed and the other terms are as previously defined. 
Substituting the value of R from 23 in 24 yields 





or, 


H.P. = 0.0446 Q “ 








TGF) 


=e 


js: 


AP) == 
PLS 


ion 


! 


Substituting the value of = from (15) in (26) yields, 


on rearranging 


H.P. = 60. 2 


1 





oa 





Q? \ a 


(P,CK)? { © 


(27) 


Dividing the right hand side of 27 by the mechanical 


efficiency (ME) of the compression equipment yields 


Q? | 1-n 


BHP = 


0.0446 





(ME) 


oul 


~ (P,CK)? f 


2n 


D-15 
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(28) 
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FIG. 3. Values of A, for use in the equation: Q= A,P,C(Fy X Fg x Fpy X E). 


Equation 28 gives the size of the compressor that must be 
installed to pump the gas from P,, the pressure at the ter- 
minus of the line, to P,, the pressure at the inlet of the line. 
The total cost, then, of delivering the gas to the plant at a 
pressure P, is the cost of the line, the cost of the compressors, 
plus the cost of operating and maintaining the compressor 
and pipe line for a specified period of time. These costs should 
include insurance, taxes, and interest on the investment. An 
allowance should be made for the salvage value of the equip- 
ment and pipe line at the end of the period. 

In algebraic notation, this may be expressed as follows: 


ioe 0.0446BQ n1 Q ) in 
+ ore =al\'-eaot . i| 
ane de ees ze gh 








where 

T = total net cost of installing and operating the pipe line 
and compressor, 

I = cost of installing and maintaining the pipe line, less 
salvage value, and 

B = cost of installing, operating and maintaining the 
compressor in dollars per BHP capacity, less salvage 
value. 


The value of C used must correspond to the length and 
diameter of the line for which the cost is estimated. Plotting 
T vs Q for a series of lines of different diameters at constant 
P., gives a chart such as that shown in Fig. 6. It shows clearly 
the range of flow rates for which each size of pipe line is most 
economical. At the point at which the curve for a given pipe 
size intersects the curve for the next larger pipe size, the total 
cost for both size lines is the same. 


For small values of , such as will usually be found 


= om 
(P,CK)* 
in plant and field systems, equation 29 may be written as 


D-16 





follows 
- 0.0223B = Q 
~ (ME) (P,CK)? 
be (30) 
For this circumstance the points of intersection for adja- 
cent pipe sizes may be easily determined and step-wise charts 
such as shown in Fig. 7 constructed at a considerable saving 


in time. The equation for locating the points of intersection is 
as follows: 


Q..= (t= 8,) (ME)(P,KC.C,)° lf, 
4 10.0223 B (C2— C2) 
(31) 


The subscripts 3 and 4 refer to 3-in. and 4-in. pipe sizes 
respectively and Q, , indicating that this is the value of Q at 
which T for the two line sizes is the same. The values of the 
subscripts must, of course, correspond to the sizes of the pipe 
lines equated. 

It can be shown that the points of intersection as given by 
equation 31 are independent of the length of the line. Hence, 
when preparing charts such as Fig. 6 and 7 for use in select- 
ing the most economical pipe size for various flow rates, it is 
immaterial what length of line is used for determining the 
values of C so long as the same length is used for each pipe 
size and so long as the cost, I, is based upon this same length. 
It can also be shown that equations 30 and 31 are valid for 
either P, or P,,. 

Ridgeway* has shown that at high pressures a correction 
should be made to the horsepower required for compression 
to take into account ‘the effects of super-compressibility. 
Where required, this factor can be introduced as a multiplier 
in the second term of equations 29 and 30 and in the de- 
nominator of equation 31. 

Except for the interchangeability of P, and P., the fore- 
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FIG. 4. Typical simple gas gathering system. 





going discussion applies also to the corresponding equations 
developed for subsequent cases. 

Actual plant and field operations usually are of the type 
shown in Fig. Sb and Sc. In Fig. 5b gas is delivered to the 
compressor at a constant pressure P,. It is compressed to a 
pressure P,, which is a function of the length and diameter of 
the discharge line, and delivered at the end of the line at a 
constant pressure P,. For this type of operation, the total cost 
of installing and operating the pipe line, plus the cost of in- 
stalling and operating the additional horsepower required to 
overcome the pressure drop in the pipe line, may be deter- 
mined in a manner similar to the foregoing and is as follows: 


7c n (2)* [it ec Q? mye i| 
ae « €3z) 





(ME) me ,CK)? 


For small values of Wek) this reduces to 


_, , 0.0223B/P.\"=! Q 
rat (Ey? we ei ote 


The points of intersection are 


= (ME) (1, — I,) (P2KC,C, )° I, 

Q..4 ae - n-l ‘ 
0.0223 B(*) n (C3— C2) 

r. 


If two stage compression is employed and interstage losses 
are neglected, the formulas are as follows 


~ 0.0892 BQ n P.\"_! 
¥eee (ME) —(3)* 


e is) 


(34) 








Q* 
F ——— 
or small values of (P,CK): 
+ SOs 
7 oor (32 2a = OREO a 


The points of intersection are 
Q =| (ME) (I, —I,) (P2KC,.C,)? 
3.4 
=“ 


(37) 
0.0223 B(F: 2) "me (C2? — C3 








In Fig. Sc gas is delivered to a pipe line at a constant pres- 
sure P,. After flowing through the pipe line, the gas is com- 
pressed from some pressure P, to a constant discharge pres- 
sure P.. For this case the following equations can be 
developed: 











_, , 0.0446 BQ 
aimee sy 
Q? 
[}:- weet 4 Le 
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For small values of oR this reduces to 


0.0223 B/ P,\2=! Q? 
= ms ae n ——- ; ; (39) 
se ae (3) (P,CK)? 


The points of intersection are 
































Q,,= 6, DCE LE)” 1s (40) 
0.0223 B(s) (C?— C3) 
1 
For two stage compression 
in 0.0892BQ n (P,\2! 
T+ aay aa e) * 
Q: 1—n 
[tt -mearp ef 
Q: 
and for small values of (P.CK)? 
0.0223 B/P,\2-! Q: 
-_ bt 3 —. . (42) 
Ff I+ (ME) (F)* weeny: ( } 
and 
Q., on 6 1 (43) 
0.0223 B(F:) = «ci C3) 
1 
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Regulator or control valves are frequently a part of the 
gathering system. Some manufacturers publish valve flow 
coefficients by means of which the flow capacity of the valves 
may be determined from formulas similar to the following 














_ 1364C, ¥ (P, — Ps) P, (44) 
ty \/ GT; 
and 
_ 1390C, Vv (P, — P.)P. (45) 
V GT; 
where 


q = flow through the valve in standard cubic feet per hour 
C,, = valve flow coefficient 

G = specific gravity, air = 1.0 

T, = flowing temperature, deg Rankine 


These equations are reported in an article by Brockett.® 
Rewriting (44): 





q= \= (P,) (1364) (C,) Te * x oa (46) 
Changing this to consistent units 
Q= Ve AP (Paar SCRVEST (C,)(K). (47) 
where E in K = 1.0 
On squaring both sides and rearranging it yields 
ee Q’ (48) 





‘P,  [(P,) (1.4363) (C,) (K)??” 


1 
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FIG. 6. Typical chart for determining the 
most economic gas pipe line size (method 
of Equation 29). 


By substituting this value of a in (26), equations similar 


1 
to the pipe line equations can be developed. These are as 
follows: 


0.0446BQ  n_ 
(ME) n—1 


Q? l-n 
[}: ered e —1| 
where 


T’ = total net cost of installing and operating the regu- 
lator and compressors 

I’ = cost of installing and maintaining the regulator (with 
block valves and by-pass if used) less salvage value. 

Q? 
(1.4363 P,C,K)? 
Y=lV- 0.02162 B Q: 
—" T (ME) (P,C,K)?" 


Tif 4 











(49) 


For small values of 





(50) 





and the points of intersection are 


— eter (ME) [P,K(C,),(C,),} 


0.02162 B [(C,)?— (C,)2] 

The subscripts 3 and 4 refer to 3-in. and 4-in. regulator 
sizes respectively, and Q, , indicates that this is the value of 
Q at which T’ for the two regulator sizes is the same. The 
value of the subscripts must, of course, correspond to the 
sizes of the regulators being compared. 

Starting with (45), the same type of equations can be de- 
veloped. In this case 





(51) 


, ‘1,  0.0446BQ n 
ee oo 


[}: ee: ee —1] 
) * (1.4637 PC,K)? f 





(52) 





THE PETROLEUM ENGINEER, December, 1955 





























Weig 
Draw 
Net e 
Bucke 


GET 





































ing the 
method 


imilar 


Are as 


(49) 


regu- 


(with 
value, 


(50) 


(51) 


ilator 
ue of 
- The 
o the 


or SUSTAINED HIGH OUTP ALLIS-CHALMERS ANNOUNCES 


nore versatility 
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BULLDOZER- 
DRAWBAR 
TRACTOR 








EE ceiicticesniahteanchenenniicks 12,400 Ib 
SN Aid. sinnnicspansesneahianneineseea’ 45 
SI Firscstskaiiiedcikuisdinidetmniaananeinincel 55 





STEP 4 
e Allis-Chalmers heavy-duty diesel engine @ Welded steel truck frames 
e Long-wearing ceramic master clutch lining e Tru-Dimension tracks 
@ All-steel box-A main frame e@ 24-volt direct electric starting 
@ One-piece steering clutch and final drive housing @ Unit construction 
@ Double reduction final drives e@ 1,000-hour lubrication intervals 
¢ Roller bearing truck wheels @ Engine-mounted bulldozers 


PLI 








e Extra-long track with six truck wheels per side 
@ New two-position bucket 

@ Heavy-duty shovel assembly 
e Simple, safe hydraulic system 
e Two-speed reverse 


HD-66 


TRACTOR SHOVEL 





EP 19,600 Ib 
I isncccaticanitbiibsidnabestil 45 
Net engine fp .............ccscecsseees 57 





Bucket capacity .............. 


GET ALL THE FACTS NOW FROM YOUR NEARBY ALLIS-CHALMERS DEALER 


.CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 
















































FIG. 7. Typical step wise chart for deter- 
mining the most economic gas pipe line 
size (method of Equation 31). 


and for the approximate formulas 


0.02082 B Q* 








Tere (ME) (P.C,K)?" ate 
and 
_ J. —!.) (ME) IP,K(C,),(C,) FP] 
Q4= | 0.02082 B [(C,)3— (C,)3] “aga 


The final case to be considered is that in which gas from a 
high pressure source is to be distributed at a much lower 
pressure. Here the greatest economy can be effected by using 
pipe of small enough diameter to completely utilize the avail- 
able pressure drop. The velocities should not be so high, how- 
ever, as to cause failure of the pipe line or fittings by erosion. 

It is the tentative thinking of the engineering department of 
one manufacturing company that the severity of erosion may 
be a function of the kinetic enérgy of the flowing fluid divided 
by the area of the surface subject to erosive attack. Since most 
failures occur at bends, it seems logical that the area of the 
surface subject to attack be taken as the cross sectional area 
of the pipe line. Mathematically this may be expressed as 
follows: 

ee ae ee 
ME = 3s 2g 2s (59) 
where 
KE = kinetic energy, in ft-lb per sec per sq ft 
w = pounds of fluid flowing per second per sq ft 

v = linear velocity of flow in ft per sec 

p = density of the flowing fluid in pounds per cu ft 

g = acceleration due to gravity 


For the case of liquids or solids entrained in gas or vapor 
streams, the department believes that it may be possible to 
assume that the kinetic energy of the gas or vapor has no 
erosive effect and that only the entrained droplets or particles 
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GAS RATE, MSCF/D 


will cause damage. If it is further assumed that this. damage 
will be proportional to the weight fraction of the entrained 
material in the stream, equation 46 may be modified as 
follows: 
. fyw*  fypv" 
KE = ——=—.. . . -. ($#®@ 
2g" 2g 


in which f,, is the weight fraction of the entrained material. 

It is the opinion of this company’s engineers that the equa- 
tion should also include terms relating to the erosive proper- 
ties of the entrained particles and to the sharpness of the 
bends encountered, but the nature of these factors has not 
been determined as yet. They have some indication that, for 
the case of a gas carrying entrained liquid droplets, the maxi- 
mum permissible value of kinetic energy as determined by 
equation 55 is in the neighborhood of 1500 to 2000 ft-lb per 
sec per sq ft. For entrained solids, the permissible value is 
probably much lower, perhaps in the neighborhood of 600, 
for a gas stream carrying catalyst fines in straight pipe with- 
out bends. 

The author wishes to thank the Griscom-Russell Company 
for permission to publish equations 55 and 56 and the dis- 
cussion relating to them. He also wishes to give credit to a 
former associate, George H. Horne, for the development of 
equations 3 and 4, and to E. P. Valby and J. Johann, of Rich- 
field for their assistance in developing other portions of the 
discussion. 
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UNDERCOVER AGENTS AT WORK 


Dependable protection against underground cor- 
rosion is one of the most essential considerations in 
the installation of any pipeline. This protection 
usually consists of an insulating, corrosion-inhibit- 
ing coating applied to the pipe surface, with further 
shielding provided by a wrapper to resist abrasion 
and soil stress. These are the “undercover agents” 
that safeguard pipeline installations against cor- 
rosion leaks and deterioration. 


Throughout the nation today, leading utilities 
and pipeline companies look to Dearborn for long- 
term protection of one of their most important in- 


vestments—the carrier pipe that must transmit ma- 
terial thousands of miles to its consumer. Dearborn’s 
NO-OX-ID Coatings and NO-OX-IDized Wrappers 
provide chemical and mechanical protection against 
moisture penetration and soil action—protection 
that lasts for decades—on installations under 
ground or under water. 


Whether applied by hand... by Traveliner... or 
at the mill, Dearborn Coating Combinations are 
your best assurance of dependable, long-life pro- 
tection. On your next pipe-coating job, you'll find 
it pays to specify Dearborn NO-OX-ID. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza, Dept. PE, Chicago 54, III. 


Please send me complete information about NO-OX-ID. 


INR ia usin ecko eee 


Deraroru NO-OX-ID 


For Long-Term Pipeline Protection 


Company 


Address...... ‘ 


Bids earai nas nAieateesdasaced Ce eee State 
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EQUIPMENT LOCATED 


AT CLEMENTSVILLE 
(Leach Controller Shown, 
Duplicate Equipment For 
Means). 





Tronsmission Carrier Channel 





Receiver Corrier Channel 

















SOLENOID VALVE: To Lock 
Differential Setting In Existing 
Position In Case Of Power 


, 
+-—— BLACK HAND: Receiver Readings From 
Differential Setting Request. 




















RED HAND: Monual Differential Control 





Setting. 





Leoch. 


~RELAY: To Lock Differential Setting 
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Differential Control (Manual) 




















BLACK HAND: Positive Feed Bock sanacth E 


In Existing Position In Case Of Carrier 
Channel Failure. 


+——— RED HAND: Receives Differential 
Setting From Above Block Hand And 
Controls Air Pressure To Regulator 
Valve. 








Regulator Voive 


\— rack HAND: Positive Feed Bock 
Showing Actual Differential Setting By 
Regulotor Valve. 


EQUIPMENT LOCATED 
AT LEACH & MEANS 











Diagram shows circuitry for the remote flow controllers. 









Remote Control of Gas Flow 
At Delivery Measuring Stations 



















Gulf Interstate 
controlling valves on 
meter runs at delivery 
points through unique 
new remote control 
system 


















Gene Foulke 
Chief Dispatcher 
Gulf Interstate Gas Company 


THE trend towards automation in the 
gas industry took another step forward 
with the recent installation of re- 
motely-operated flow controllers by 
Gulf Interstate Gas Company at its 
Clementsville, Kentucky, compressor 
station, and its Leach and Means, Ken- 
tucky, measuring stations. 

Gulf Interstate’s use of this equip- 
ment, manufactured by Leeds and 
Northrup, is the first application of the 
operating principle to the gas industry, 
according to Leeds and Northrup rep- 
resentatives. 

The flow controller system, more 
accurately described as an impulse- 
type telemetering for remote control 
gas flow, is designed to permit auto- 
matic operation, from Clementsville, 
of diaphragm type valves on the pri- 
mary meter runs at the Leach and 
Means Measuring Stations, thereby 
controlling the flow of gas through 
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these delivery points. 

The accompanying diagram shows 
the circuitry of the system. Flow set- 
tings, established manually on the con- 
trol instruments at Clementsville, are 
transmitted by a self-contained impulse 
duration transmitter over a duplex car- 
rier system. The time cycle corre- 
sponding to a closed valve, or zero 
inch of differential is approximately 
0.1 of a sec, while the maximum differ- 
ential, or 100 in., is approximately 
2.1 sec, with proportionate relation to 
intermediate points. 

The carrier channel itself is fur- 
nished and maintained by a common- 
carrier telephone company. 

At Clementsville, dual controllers, 
one for Leach and one for Means, have 
been installed. The instruments are 
identical in appearance and operation, 
and each is independent of the other. 
The face of each control instrument is 
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Ralph Williams, measurement engineer, 
calibrates Gulf Interstate’s new flow 
control equipment at Leach, Kentucky. 


calibrated in inches of differential and 
the “request,” is obtained manually by 
setting the red hand on the desired 
inches of differential for the measur- 
ing station where flow is to be con- 
trolled. 

The impulse transmitting mechan- 
ism develops an impulse, the length of 
which is directly proportionate to the 
differential setting. This mechanism 
consists of two discs rotated at a con- 
stant rpm. Each disc has a notch on 
its circumference, which operates a 
contact once each revolution. The con- 
tact operated by one of these discs is 
located in a fixed position, and it is this 
contact that starts each impulse. The 
contact operated by the second disc 
moves with the desired differential set- 
ting and it is this contact which stops 
each impulse. 

Thus, the length of impulse is varied 
with the differential setting and keys 
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the channel equipment. The black 
hands on the two control instruments 
are monitors and indicate to Clements- 
ville whether the requested setting has 
been obtained at the delivery point. 

At the delivery point, a recording 
instrument receives the signal from the 
carrier and indicates, on the face of the 
instrument, the differential setting re- 
ceived from Clementsville. This re- 
ceiver operates on the principle of a 
null balance potentiometer, where the 
charge on the capacitor is compared 
with a. known millivoltage across a 
balancing slide wire. The capacitor is 
charged through a circuit of suitable 
time constant for the length of time 
proportional to the received carrier im- 
pulse, which is proportional to the 
transmitted differential. The receipt of 
this differential is indicated by the 
black hand on the recording instru- 
ment. 






















The Author 


Gene E. Foulke, chief dispatcher for 
Gulf Interstate Gas Company, Houston, 
Texas, was born 
in Des Moines, 
lowa. He gradu 
ated from Uni- 
versity of lowa 
with degree of 
BS in chemical 
engineering. His 
previous experi 
ence includes 
pipe line design 
engineer, for 
Trunkline Gas 
Company from 1950 to 1953. 

Prior to commencing of operations, 
Foulke participated in the design and 
operation of the air cleaning and test- 
ing of Gulf Interstate’s main fine. In 
addition to his duties as chief dis- 
patcher, Foulke is also responsible for 
the communications system, which in- 
cludes VHF, telemetering, and _ tele- 
phonic systems. 














The pulse duration signal then 
passes through a carrier failure protec- 
tive relay into a balance detector 
which positions the red hand setting 
This setting then actuates the pneu 
matic system of the pilot assembly 
booster, and bleed valves, producing 
an output pressure that governs the 
position of the pneumatically operated 
diaphragm valve on the primary run 
at the measuring station. 

When the desired differential has 
been obtained, a monitoring system 
permits a positive feed-back of the ac 
tual measured differential, with visual 
checks at both the delivery and control 
points. As the change in differential oc- 
curs, the gas measurement is converted 
to a pulse duration signal and is re 
layed to Clementsville where it ap 
pears on the black hand as a check on 
the original request. 

Future equipment to be used in con 
junction with the flow controllers will 
enable Clementsville to completely 
shut down or place in service a single 
10-in. meter run at either Means o1 
Leach, depending upon delivery re 
quirements. 

In addition to the advantage of con 
stant “push-button” control over gas 
flow at the terminals, the flow control 
lers represent a field of potential de 
velopment to the industry as a whole 
Through experiment and application 
of such instruments to the transmission 
of natural gas comes higher operating 
efficiency at a reduced cost to the con 
sumer. 

Installation and calibration of the 
flow controllers was accomplished by 
Gulf Interstate personnel under the 
supervision of Ralph Williams, meas 
urement engineer at Leach, Kentucky 
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Collins Engineering services are available for 
evaluating, planning, and installing your integrated 
communication system. 





RADIO COMPANY 


1930 Hi-Line Drive, DALLAS 2, TEXAS 

855 35 Street N. E., CEDAR RAPIDS, IOWA 
2700 W. Olive Avenue, BURBANK, CALIFORNIA 
261 Madison Avenue, NEW YORK 16, NEW YORK 
1200 18th Street N. W., WASHINGTON, D. C. 


COLLINS RADIO COMPANY OF CANADA LTD. 
77 Metcalfe Street, OTTAWA 4, ONTARIO 
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(1). Filtered air is pumped by the centrifugal compressor 
impeller of the turbocharger into the main scavenging air 
passage, which is built into the cylinder block. Because it is far 
more efficient to convert velocity to static pressure in a cen- 
trifugal compressor than in a diffuser, practically all work of 
compression is performed in the impeller to assure the highest 
possible efficiency. (2). Before entering the power cylinders, 


New concept of design 
provides greater 
power with lower fuel 
consumption without 
sacrificing operating 
advantages 












Here’s how a two-stroke engine is turbocharged... 














eed 


scavenging air passes through individual built-in intercoolers, 
Under most full load conditions, littie or no intercooling is 
required. Thermostatically controlled water is admitted to the 
intercoolers during periods of high ambient air temperature or 
temporary overload. The amount of cooling is determined by 
air temperature in the scavenging air passage. Multiple direc- 
tional ports assure thorough scavenging. (3). The exhaust gases 


TURBOCHARGING 


C. A. Chamberlain and G. H. Bollman, 


Clark Brothers Company, Olean, New York 


Wuy should a 2-cycle gas engine be 
turbocharged? It is already recognized 
as simple to operate, compact, reliable, 
and efficient. What else does it need to 
further its place in its field? 


Lower fuel consumption and higher 
power output always have been de- 
manded of the engine without sac- 
rificing any of its advantages. The 
2-cycle gas engine must positively 
pump the air it uses for combustion 
and scavenging. The crankshaft power 
required to pump this air on non- 
turbocharged engines is a significant 
part of the total developed crankshaft 
power and the total engine fuel con- 
sumption. Turbocharging is a practical 
means of relieving the engine crank- 
shaft of this duty, and at the same time 
it makes an increase in mean effective 
pressure possible. 

What are the requirements for in- 
creasing the mean effective pressure 





and lowering the specific fuel con- 
sumption of the 2-cycle gas engine? 
This depends on how much of an in- 
crease in power is to be considered. 
For this discussion, an increase in 
bmep of 33 per cent of the normal 
power rating will be used. This increase 
requires that more fuel be burned than 
is possible in an unsupercharged en- 
gine without exceeding mixture limi- 
tations or thermal loading limits. 

There are at least four prerequi- 
sites to increasing bmep this amount 
while retaining an ample overload ca- 
pacity, and, at the same time reducing 
specific fuel consumption: 


1. As the higher mean effective 
pressures require that there be an in- 
crease in the fuel burned, the trapped 
air density must be raised in order to 
maintain the fuel-air mixture. There 
is a definite range of mixtures that can 
be spark-ignited in the gas engine. Ex- 
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leave the power cylinder through large exhaust ports. Passages 
in the cylinder block and the lead in passages to the exhaust 
manifold are streamlined to assure minimum energy loss from 
the gases going to the turbocharger. The exhaust ports are 
uncovered by the power piston as it approaches the end of the 
power stroke. The piston, subsequently, uncovers the scavenging 








ports to permit clearing of the cylinders of exhaust gases. 


(4). Hot exhaust gases of elevated pressures enter the turbine 
of the turbocharger. Here they are expanded in the radial 
inflow turbine. In expanding the gases, rotative energy from 
the turbine is used to drive a centrifugal compressor impeller 
through a forged steel shaft. This impeller pumps air for com 
bustion and scavenging at approximately 7 psi at rated load 











Two Stroke Gas Engines 


cessively lean mixtures result in mis- 
firing and consequently poor specific 
fuel consumption, and excessively rich 
mixtures cause high explosion pres- 
sures, high thermal loading, and, ulti- 
mately, detonation. 


2. The total air flow must be in- 
creased to fulfill the scavenging re- 
quirements of the engine. It is neces- 
sary to maintain a certain differential 
between inlet and exhaust pressures in 
order to purge the burned gases from 
the power cylinders. Thus, at the higher 
pressure levels, the weight flow of 
charging air must be greater to accomp- 
lish scavenging. It is customary to re- 
fer to scavenge-air flow in terms of the 
excess of free-air volume over the dis- 
placement of the power pistons. 


3. Low thermal loading of the en- 
gine must be maintained when the 
mean effective pressures are raised. 


This means that in spite of higher 
mean pressures of the gases in the com- 
bustion chamber during the power 
cycle, the mean cycle temperature and 
consequently the mean temperature of 
the cylinder walls, cylinder heads, and 
pistons must not be allowed to rise. 
This can be accomplished when the air 
flow is proportional to load, when scav- 
enging efficiency is maintained, and 
when the fuel-air ratio does not rise. 
It is essential that the thermal loading 
not go up in order that the service life 
of the vital engine parts will not be 
impaired. 


4. The mechanical efficiency of the 
engine must be improved for better 
thermal efficiency. The mechanical 
efficiency of an engine is the ratio of 
useful or brake work compared to the 
total power developed in the power 
cylinders. The difference in these two 
factors is composed of friction and 





THE PETROLEUM ENGINEER, December, 1955 





parasitic loads of auxiliary equipment 
such as oil pump, lubricators, magne 
tos, scavenging pump, and so on, re- 
quired for actually running the engine 

On a non-turbocharged 2-cycle en- 
gine, as much as 30 to 50 per cent of 
the total of friction and parasitic load 
is consumed in pumping scavenging 
air. The proposition that an airflow in- 
crease must accompany the mean 
effective-pressure increase is now eVi 
dent, but there is no escaping the fact 
that a considerable increase in power 
is necessary to pump the greater air 
flows at higher pressures. The pros 
pects for lowering specific fuel con 
sumption would be dim indeed if the 
power for this increased scavenging 
load had to come from the engine 
crankshaft. On the contrary, the crank- 
shaft must be relieved of even the 
normal scavenging duty to permit any 
sizable reduction in specific fuel con 
sumption. The removal of this load 
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from the crankshaft presents the great- 
est opportunity for improving the over- 
all efficiency of the engine. 


Additional Features 

In meeting the foregoing require- 
ments for attaining more power with 
less fuel, certain other desirable char- 
acteristics of an engine also should 
be considered. For example, it should: 

(1). Be easy to start and run at idle 
conditions. This means that the engine 
must have a positive air flow through 
the power cylinders when the source of 
starting energy is cut off. The air flow 
at idle has to be such that the engine 
will accelerate smoothly up to normal 
speeds and loads. An engine with a 
compressor load can be, and frequently 
is, fully loaded over a period of a 
very few seconds. This should be ac- 
complished with no tendency to stall. 

(2). The factors that must vary with 
engine load, such as fuel, scavenging 
and exhaust pressures, and air flow, 
should do so automatically. If this can 
be achieved as a normal characteristic 
of the engine and not by means of 
added controls, so much the better. 

(3). Cooling duty should be kept at 
a low level to minimize the require- 
ment of cooling water and the cost of 
installing and maintaining cooling 
equipment. 

(4). The quieter an engine is in op- 
eration, the more attractive it is. The 
noise level of an engine affects not only 
the operating personnel but also the 
persons living or working close to an 
installation. Where several engines are 
grouped together in one or adjacent 
buildings, the noise level can be a seri- 
ous problem. 

When the characteristics desired and 
the requirements for obtaining these 
characteristics in an engine are known, 
the possibilities of obtaining them can 
be explored. Consider, for example, an 
engine having crankshaft-driven scav- 
enging pumps and see if it is practical 
to extend its load range and lower the 
fuel consumption, bearing in mind that 
the density of the air charge must be 
increased and the parasitic load de- 
creased. 


Tackling the Problem 

Assume an engine rated at 77 bmep 
with a mechanical efficiency of 79 per 
cent including the scavenging load. 

The engine scavenging and exhaust 
pressure could be raised by placing a 
valve or restriction in the exhaust line. 
The power to pump the scavenging air 
would go up, however, and the rate of 
air flow would be decreased. The inlet- 
to-exhaust pressure differential would 
go down at the higher pressure level, 
thereby hurting the scavenging effi- 
ciency. Such a method is ruled out, 
then, because the parasitic load would 
be increased, thus limiting any possible 
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increase in thermal efficiency, and the 
reduced air flow would raise the ther- 
mal loading of the engine. 

The engine output could be increased 
somewhat by increasing the capacity of 
the scavenging pumps, assuming that 
the higher air flow cooled the trapped 
charge and added slightly to the trapped 
pressure because of a higher pressure 
drop through exhaust ports. But since 
the added air-flow capacity adds to the 
indicated power required, the potential 
gain in brake load would be nullified. 

Cooling the scavenging air alone 
offers the possibility of increasing the 
density of the charge without increas- 
ing the scavenge load. Conceivably, 
the charge temperature could be 
lowered 30 deg in this manner if the 
cooling means were available. A 4 to 5 
per cent increase in load should be pos- 
sible, but only a very slight gain in 
specific fuel consumption would fol- 
low. If, at the same time, the compres- 
sion ratio in the power cylinders were 
increased by an amount that would 
give the same compression temperature 
as would be obtained without cooling, 
a significant theoretical gain in fuel 
consumption would be available. It is 
likely though that detonation would 
still prevent running with the compres- 
sion pressures implied by such a 
volume-ratio change. 

Many variations of the foregoing 
proposals have been tried, but none of 
them can achieve a wider range of en- 
gine load with no increase in thermal 
loading and with a substantial decrease 
in fuel consumption. 


Turbocharger the Answer 

It appears that the fuel consumption 
of the present high-compression en- 
gines can best be lowered by reducing 
the scavenging load on the crankshaft. 
If this load is removed frorn the crank- 
shaft, the energy must be supplied 
from some other source in the engine. 
The exhaust gas contains the largest 
amount of heat rejected from the en- 
gine (as much as 40 per cent of the 
heat input) and is at relatively high 
temperature level. It is therefore the 
best potential source of energy for this 
purpose. But, regardless of its tempera- 
ture, it is not a useful medium unless 
its pressure is elevated above atmos- 
pheric. 

A turbine placed in the exhaust line 
of the engine raises the back pressure 
on the exhaust in the same way that a 
fixed orifice would. By expanding the 
hot exhaust gases to atmospheric pres- 
sure, the turbine recovers energy that 
is absorbed by a scavenging blower on 
the same shaft. The higher the engine 
load, the higher the scavenging-power 
requirement, but also the greater is the 
exhaust energy available for this duty. 
With a load increase, the exhaust-gas 


energy is increased in the form of a 
rise in temperature. The turbine accel- 
erates to a higher speed, and by driving 
the blower along with it, produces an 
increase in inlet airflow that in turn 
modifies the rise in exhaust tempera- 
ture, Fig. 1. 

With the increase in air and exhaust 
flow there occurs a rise in supercharg. 
ing pressure level due to the restriction 
to flow imposed by the turbine. Air 
flow, and inlet and exhaust pressures 
are automatically readjusted for each 
increment of engine load, both up and 
down. The turbocharger, then, varies 
the air flow and charge density in re- 
lation to engine load, and it accomp- 
lishes this without impairing the me- 
chanical efficiency of the engine. 

If the turbocharger is matched prop- 
erly to the engine and its component 
efficiencies are high enough, the ther- 
mal loading of the engine is even less 
than for a conventional, non-turbo- 
charged high-compression engine. The 
thermal loading is held down in spite 
of the increased mean effective pres- 
sures by virtue of the increased cool- 
ing effect of more and denser scaveng- 
ing air, and because a somewhat leaner 
mixture can be employed. This lower 
thermal loading of the engine is evi- 
denced by the sharply reduced jacket 
water-cooling duty. 

The amount of supercharging be- 
comes limited in the two-cycle gas en- 
gine by the temperature of the scaveng- 
ing air. As the pressure level is raised, 
so is the blower-discharge temperature; 
at some point the compression tem- 
perature for the power cylinder will 
become so high that detonation cannot 
be avoided. At this point, the load 
range of the engine can be extended by 
cooling the scavenging air after com- 
pression in the blower. Such cooling 
forestalls the detonation point by low- 
ering the compression temperature and 
by providing better cylinder wall cool- 
ing. 

Let us examine quantitatively now 
the comparison between the non-turbo- 
charged and the turbocharged version 
of a 2-cycle loop scavenged cylinder of 
750 displacement. The heat balance of 
the non-turbocharged cylinder breaks 
down approximately as follows: 








Btu/bhphr 


Brake horsepower. . . 250 2545 
Scavenging hp. . . . 30 306 
Amumeeas iki tel CS 4} 
Radiation .. > se 80 


Water-and oil-cooling . . 216 2200 
Exhaust gas . . 278 2828 


Fuel . ... . . . 786 8000 








The friction horsepower is, of 
course, included in the cooling duty in 
a heat balance. Its value, in the case 
of this cylinder, is 33 hp or 336 Btu 
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es- 
ol- per bhphr. This power, plus the scav- cooling duty has been reduced from Fig. 2 shows this relationship in 
ng- enging load of 30 hp and the power to 550,000 Btu per hr to 521,300 Btu per graphical form. 
ner drive the auxiliaries, 4 hp, comprise hr for a cylinder of the same dimen- The turbine power in Btu per |b of 
ver the parasitic load on the engine and, sions. This indicates that the cylinder exhaust gas is equal to: 
vi- when added to the bhp, show that the walls, piston head, and piston rings are 
ket indicated horsepower of the cylinder operating at a lower mean tempera- 1 
must be 317. This is a mechanical effi- ture and that the thermal loading of the mt CpT, ( - “ey ) 
be- ciency of 79 per cent. If we take this cylinder is less when turbocharged. 
-n- same cylinder and turbocharge it, rais- Now, let us examine the operating in which 7; is the adiabatic efficiency 
ng- ing the bhp by one-third, to 333 bhp, conditions presented to the turbo- of the turbine, and T, is the turbine- 
ed, we can assume the same friction load charger. We defined excess air as the inlet temperature in degrees Rankine. 
re; of 33 hp, the same auxiliaries, 4 hp, volume of flow, measured at ambient We will assume again that the specific 
m- and no scavenging load. The indicated conditions, in excess of the displace- heat at constant pressure C,, and the 
vill horsepower has risen to 370 hp, an in- ment of the piston. If we assume at- ratio of specific heats y, are constant 
ot crease of only 16% per cent. This mospheric conditions of 70 F and 14.3 and have mean values of 0.0255 and 
ad shows a mechanical efficiency of 90 per psia, the mass flow of air through the 1.35, respectively. R; is the ratio of ex- 
by cent. Following is the new heat bal- cylinder is: pansion in the turbine. 
m- ance: ae 
eentitieee (per cent + 1) x (0.0729) « (750 cfm displ) Ib/min 
as Brake horsepower . . 333 2545 a 
é Auxiliaries . .... 4 31 Now, it will be remembered that the Similarly, the power the compressor 
Radiation ..... 8 60 heat transferred to the exhaust was very will absorb is given by 
” Cooling . 205 1564 nearly equal to the energy of the indi- CoT - 
“7 Exhaust . 366 2800 cated horsepower, so we can say it is Sete( ae ) 
on Fuel sim oe > 
of imep (144) (cfm displ) : in which T, is the inlet temperature, 
of It will be seen that thermal efficiency  hP = 778 Btu/min ne is the adiabatic efficiency of the 
ks of the cycle itself, i.e., the ratio of compressor, R, is the ratio of com- 
“indicated” horsepower to fuel, re- The temperature rise, AT, of the air pression in the blower and C, and n 
— mains very nearly constant at about in passing through the cylinder during have constant values of 0.240 and 1.40. 
hr 40.3 per cent, which is to be expected the power cycle is equal to the quan- If we neglect the mass of the fuel be- 
45 in utilizing the same power-cylinder tity of heat added divided by the spe- ing added to the fiow of air, and assume 
06 compression ratio in both cases. The cific heat and the weight flow of air that the mechanical efficiency of both 
41 exhaust energy, however, has risen in per minute. For simplicity, we will turbine and blower is included in the 
30 the case of the turbocharged cylinder assume that the mean specific heat is efficiency terms of each component, we 
0 from 35.4 to 40 per cent. This is due constant and equal to 0.248 Btu per Ib can equate these two factors as the 
28 to the greater rate of heat transfer to per deg F in the range of temperatures turbine power must always equal the 
0 the exhaust from the metal parts, which in which we are interested: blower power. 
os results from the greater quantity of ex- aime 
of cess = It is reflected in the eed ™ imep (144) (cfm displ) 
: transfer of heat to the water and oil, AT = ; 
: which quantity has been reduced from ~~ eo + eee See Sees Meee 
va 27.5 per cent of the fuel to 22.4 per _ _1.021 (imep) 
cent. To put this in other terms, the (per cent + 1) 
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FIG. 4. Engine operating characteristics. 


Solving for T,;: 


7-1 


T,C,(R.7 —1 
n 


) 
T; = ] 2 
nem Cp (1 — _ ) 


Inserting 530 R for the atmospheric 
temperature T,, and 0.84 and 0.80 for 
the turbine and compressor efficiencies, 
the equation becomes 


R.0-288 — 1 
T, = 816 — : 


—_— 








R,°-25° 

From this equation, T, has been 
plotted in Fig. 3 against P,, the tur- 
bine-inlet pressure, psig, for various 
values of the pressure drop AP, through 
the power cylinder. The design of the 
cylinder ports will determine the pres- 
sure drop for a given rate of flow of 
excess air. This pressure drop must not 
fall below certain minimum values if 
adequate scavenging of the cylinder is 
to be achieved. Similarly, a supercharg- 





ing pressure level, which will fall some- 
where between the blower-discharge 
pressure and the turbine-inlet pressure, 
depending upon the relationship be- 
tween the areas of the inlet and exhaust 
ports, must be chosen that will provide 
the proper density of air charge for 
each engine load. 


How It Works in Practice 

The magnitude of the cylinder pres- 
sure drop and the supercharging pres- 
sure level that have been arrived at 
during the course of the development 
of the turbocharged engines at the 
authors company are plotted in Fig. 2 
and 3. For example, at the rated load 
of 165 bhp on the 412-cfm-displace- 
ment cylinder, of which the mechanical 
efficiency is 83 per cent, the indicated 
horsepower is 199. This is equivalent 
to 111 imep and to 1320 bhp (rated 
bhp) in an 8-cylinder engine. Refer- 
ring to Fig. 3, follow over from 1320 
bhp on the scale and down to the line 
marked operating conditions. This in- 
tersection indicates that the operating 
conditions will be 4.04 psig engine- 
exhaust or turbine-inlet pressure. The 
pressure drop across the engine will be 
about 1.8 psi. The required turbine- 
inlet temperature will be 785 F. The 
blower-discharge pressure will be 5.84 
psig, which yields a discharge tempera- 
ture of 130 F with a 70 ambient tem- 
perature. Thus, a rise of 655 F is re- 
quired across the power cylinder. 

Now, referring to Fig. 2, follow over 
from the 1320-bhp point on the bhp 
scale and down to a point opposite 655 
F temperature rise. The resulting point 
on the graph indicates that the turbo- 
charger will operate at a speed which 
will supply about 72 per cent excess 
air. It will be noted that this point 
has fallen on a dashed line which has 
been plotted by tracing through this 
procedure for a range of load points. 
Branching off from this dashed line are 
two alternative dashed lines which in- 
dicate the modification of the operat- 


FIG. 5 and 6. Two views of turbosupercharged two-cycle gas engine. 
































ing conditions when intercooling of 
the blower-discharge air is introduced, 

As another example, select the point 
on Fig. 3 for 1700 bhp, the approxj- 
mate overload capacity of this engine, 
This indicates that the engine exhaust 
pressure will have risen to 5.72 psig 
and the pressure drop to about 2.3 psi, 
It shows the turbine-inlet-temperature 
requirement to have dropped off 
slightly to 763 F. This apparently para- 
doxical phenomenon results from the 
assumption that the turbocharger eff. 
ciency remains constant throughout the 
operating range. Actually it generally 
will drop off slightly at maximum speed 
which will result in the “operating. 
conditions” line remaining more nearly 
at constant turbine-inlet temperature or 
rising slightly at the higher turbine- 
inlet pressures. Nevertheless, this de- 
creasing of the temperature at higher 
engine loads has been observed on 
some units and the assumption of con- 
stant efficiency has been permitted here 
in the interests of simplicity. 

The blower-discharge pressure re- 
sulting from the engine-exhaust pres- 
sure of 5.72 psig and the pressure drop 
of 2.3 psi and 8.02 psig and this will 
produce a discharge temperature of 
160 F (again with an ambient of 70 F). 
This would result in a compression 
temperature so high that detonation 
would be encountered. Therefore the 
air is cooled back to 145 F. This means 
that a rise of 763 deg—145 deg or 618 
deg is required in the power cylinder. 
Now, going back to Fig. 2, the 1700- 
bhp point projected down to 618 F 
temperature rise indicates that the 
turbocharger will have increased its 
speed sufficiently to provide over 120 
ner cent excess air. 

Fig. 4 summarizes some of the en- 
gine operating characteristics as a func- 
tion of load. 


Mechanical Overdrive 
It is typical of any arrangement of 
a constant-pressure turbine driving a 
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Sun Oil said: “Give us 3 coolers 


in 1 package’..and Trane delivered 





With 1 Trane Fluid Cooler per compressor, Sun 
Oil now cools (1) engine jacket water, (2) first-stage 
gas at 110 psia, (3) second-stage gas at 360 psia. 


AT WEST HELEN GOHLKE STATION, 
Sun Oil Company’s natural gas com- 
pressor installation near Victoria, Texas, 
each compressor needed three coolers: 
two with high pressure coils for com- 
pressed gases and one with low pressure 
coils for cooling engine jacket water. 
TRANE was asked: “Can you incor- 
porate all three cooling operations in 
one compact fluid cooler ‘package?’ ”’ 
One installation—one ‘‘packaged” unii— 


to solve three major cooling jobs. 

Sun Oil’s specifications called for a 
header design on the high pressure coils 
that could meet all API-ASME code 
requirements for unfired pressure ves- 
sels. Also, coil tubes had to be clean- 
able, with full-access headers. Frame- 
work had to be extremely rugged and 
durable . . . units had to meet specific 
horsepower and capacity requirements. 

TRANE equipment met all these re- 


TRAN 


MANUFACTURING ENGINEERS 


quirements, providing Sun with an 
effective, economical solution to its 
problem. In addition, erection time for 
the TRANE units was substantially less 
than anticipated. 

Chances are TRANE can solve similar 
problems for you. For TRANE has 30 
years’ experience covering all types of 
coils and fans under all types of operat- 
ing conditions—plus a tremendous 
backlog of supporting engineering de- 
sign and laboratory test data. 

That’s why TRANE can say “‘Yes!’’ to 
almost any design requirement—and 
deliver. 

For full details call your nearby 
TRANE Sales Office or write TRANE, 
La Crosse, Wis. 


One source, one responsibility for: Air Conditioning 








West Helen Gohlke natural gas com- 
pressor station, Sun Oil Company’s 
modern installation at Victoria, 
Texas, has a total capacity of 2500 
MCFD. Two TRANE Fluid Coolers 
are used, each unit handling three 
separate cooling operations. 
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compressor which in turn supplies air 
to be expanded in the turbine after 
being heated (in the combustion cham- 
ber in the case of an internal-combus- 
tion gas turbine, and in the engine in 
this case) that the unit will not be self- 
sustaining below certain speeds regard- 
less of the turbine-inlet temperature. 
Additional energy must be supplied in 
some form or another to prevent the 
turbo-charger from decelerating below 
this critical point in speed. 

Actually, a considerable margin 
should be allowed above this speed be- 
cause turbocharger acceleration, as the 
turbine-inlet temperature is increased, 
is very low in the region just above 
this critical speed. Without this margin, 
it would not be practicable to apply a 
large increment of load to the engine 
suddenly as the fuel mixture would be- 
come excessively rich until the turbo- 
charger speed came up, and this could 
result in detonation or even stalling of 
the engine. 

In order to accelerate the turbo- 
charger to a point above this critical 
speed at the time of starting the engine, 
and to maintain it during periods of 
idling and very low-load operation, 
the authors’ company has incorporated 
a mechanical drive linking the engine 
crankshaft to the turbocharger shaft 
through an over-running clutch. This 
drive also includes a hydraulic coup- 
ling to isolate the engine torsional vi- 
brations from the high speed portion 
of the drive. The clutch involves no 
frictional components, its action being 
accomplished by draining the hydraulic 
coupling when the drive is not required. 
It is required to transmit but a small 
fraction of the ultimate blower horse- 
power, and is, of course, completely 
disengaged during the vast majority of 
the operating time of the engine. 


Turbocharged Engine Design 

In spite of the comparatively small 
increase in the mechanical stresses on 
the engine, the indicated horsepower 
having been increased only 16 per cent 
to gain the 33 per cent increase in bhp, 
the company decided to design com- 
pletely new engines for the turbo- 
charged type of operation. The basic 
change in the design is the adoption of 
the enbloc type of construction with 
the removable power cylinder liners 
in place of the individual cylinders 
which characterized previous engines. 
(Fig. 5, 6, and 7). This has provided 
not only greater structural strength and 
rigidity but has made possible several 
features that contribute to the improved 
performance of the engine. 

Perhaps most significant among these 
is the streamlining of the air and ex- 
haust passages at the points of high- 
velocity approaching and leaving the 
ports of the cylinder liners. This is es- 
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FIG. 7. Enbloc construction used. 


sential for maintaining a low pressure 
drop from blower discharge to turbine 
inlet. The importance of keeping this 
pressure drop low will readily be seen 
by drawing in a new line of “operating 
conditions” in Fig. 2 parallel to, but 
above the existing line. 

The construction also has made pos- 
sible the location of the scavenging-air 
intercoolers just upstream of the cyl- 
inder ports—an individual cooling sec- 
tion for each cylinder. This location 
prevents any possibility of the air pick- 
ing up heat from the engine parts after 
being cooled. The coolers also act as 
flame arresters, preventing the ignition 
of any fuel that might have penetrated 
into the induction system of the engine 
during a shutdown. 

In general, bearing sizes have been 
increased considerably. In the 14-in. 
by 14-in. turbocharged engine, for ex- 
ample, main bearing area has been in- 
creased 22 per cent, crankpin bearing 
area 9 per cent, power piston wrist- 
pin area 20 per cent, and compressor- 
cylinder crosshead-bushing area by 150 
per cent. 


Conclusion 

With the demand for natural gas as 
a fuel for both the American home and 
industry steadily increasing there has 
been a sharp upturn in the price of gas 
at the wellhead. The importance of the 
efficiency of the prime movers em- 
ployed to move gas through our major 
gas-transmission pipe lines cannot be 
overemphasized. 

The introduction of the turbo- 
charged compressor with its attendant 
savings in fuel, cooling duty, and over- 
all installation cost will undoubtedly 
prove to be an important contribution 
to the gas-transmission industry and 
others concerned with the procurement 
and distribution of natural gas. 
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SHRINKAGE: 


P 615.65 


big problem to pipe lines 


blending distillates and light 
products into crude streams 


Loss of ‘‘volume”’ but not of weight is key to dilemma... 


A problem of system volume balance confronts crude pipe line 
companies that receive separate consignments of crude oil, distillates 
and plant products, and deliver a mixture of these liquids at the 
destination. With such an operation, a volume loss will occur in the 
pipe line system. This loss or shrinkage in volume occurs as a re- 
sult of blending together petroleum liquids that have very dif- 
ferent compositions and characteristics. Such mixtures have been 
observed in the laboratory and in an operating system to deviate 
appreciably from ideality in that the total volume on mixing is less 
than the sum of the volumes of the components. Such behavior is con- 
sidered natural and has been observed with other mixtures but data 
have not been available on the specific blends encountered in the 
average crude oil pipe line system. Presented in this report are the 
results of a program of laboratory test and analysis conducted to 
determine the effect of this volume loss, and the variables affecting 
the loss, for those mixtures normally transported by crude pipe lines. 


In RECENT YEARS CRUDE OIL PIPE 
lines have been called on to accept an 
increasing amount of light products 
such as butane, natural gasoline, and 
high gravity produced distillates for 
transport. Due to the physical nature 
of the crude oil systems, and the dis- 
persed receipt points of the light com- 
ponents offered, such products are sel- 
dom segregated and handled separate- 
ly, but are normally blended into the 
crude oil stream. Such blending is ac- 
tually encouraged to reduce losses by 
evaporation of the lighter components 
and to hold to a minimum pump suc- 
tion difficulties. 

As a part of the conservation effort 
of the pipe line industry the causes of 
oil losses in transit are being more 
thoroughly investigated. Such an in- 
vestigation of the volume loss experi- 


enced in systems handling the light 
components blended into a common 
crude stream indicated that the losses 
were not entirely due to increased 
evaporation but were partly caused by 
a phenomenon associated with the 
blending of the light components and 
the heavier crude. That is, when a light 
product such as butane or natural gas- 
oline is mixed with crude, the result- 
ing volume is less than the sum of the 
individual component volumes. 

This loss or shrinkage is only an 
“apparent loss” on a volume basis for 
there is, of course, no loss of weight 
as a result of the mixing operation. 
The shipper recovers the “apparent 
loss” during the refining of the crude; 
however, the pipe line has taken re- 
ceipt of the individual components by 
volume and delivers out of the system 
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a mixture by volume measurement and 
thus suffers a real loss in the system 
balance. 

This change in total volume on mix- 
ing liquids is not a recently observed 
phenomenon, but has been reported 
by a number of authors. There are con- 
siderable volume change data in the 
available literature on blends of pure 
hydrocarbons, blends of petroleum 
fractions, and blends of pure hydrocar 
bons and petroleum fractions. A review 
of this information has not revealed 
any data that could be directly applied 
to blends of petroleum liquids nor 
mally encountered in a crude oil pipe 
line. 

A study was begun in 1950 to dete! 
mine the amount and characteristics 
of the volume shrinkage occurring on 
mixing crude oil and light components 
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FIG. 1. Laboratory test equipment. 


This study consisted of a series of lab- 
oratory tests, a field test and a theoret- 
ical analysis of the experimental data 
by a consultant, Dr. F. D. Rossini of 
Carnegie Institute. The laboratory 
tests were made to determine the 
amount of volume shrinkage and the 
variables affecting the shrinkage. The 
field test proved that shrinkage was ac- 
tually occurring in operations. Dr. Ros- 
sini analyzed the laboratory data and 
presented a method of averaging the 
data for use in estimating the shrink- 
age losses occurring in crude oil pipe 
lines. 
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FIG. 2. Typical shrinkage curve. 


an ideal solution, the total solution 
volume is equal to the sum of the vol- 
umes of the components and the other 
physical properties such as refractive 
index, fluidity and vapor pressure can 
be calculated by taking the molal av- 
erage of the components’ properties. 

In order for a solution to approach 
ideality, the molecules in the solution 
must be identical or very similar in 
size, shape, and properties. If the mole- 
cules are identical or very similar, then 
the environment of the molecules and 
hence the forces acting upon the mole- 
cules will be approximately the same 
in the solution and in the pure state. 
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Raeult’s Law, the observed vapor pres- 
sure and volume would be greater than 
if the components had formed an ideal 
solution. This he attributes to the mean 
attractive forces between the mole- 
cules in the mixture being smaller than 
for the constituents separately. 

Most solutions of petroleum hydro- 
carbons contain a large variety of mole- 
cules and therefore, are seldom ideal. 
Consequently, it is to be expected that 
there will aiways be a change in vol- 
ume associated with the mixing or 
blending of petroleum components of 
varying gravities and molecular struc- 
ture. Usually, in blends of light com- 





































































































Theory If the nature of the molecules of the ponents and crudes, this change in 
The phenomena of volume shrink- components should differ appreciably, volume is negative in direction and re- 
age experienced in blending light pe- then deviations from ideal behavior sults in a shrinkage in total volume. 
troleum components into crude oil is are to be expected and can be observed. 
due to the fact that they do not form Deviation from ideality as concerns Laboratory Procedure 
ideal solutions. An ideal solution may the volume of the solution can be in In considering experimental proced- 
be defined as one in which no specific either a positive or negative direction, ures for investigating this shrinkage 
: . . P . . & . 8 . & . . 
forces of attraction exist between the that is, it can result in either an ex- phenomenon for pipe line purposes, it 
components of the solution and no pansion or contraction of total volume was found the precision required ne- 
change occurs in the properties of the upon mixing. Glasstone! states that if a cessitated the use of a carefully con- 
components when mixed, merely a di- solution of two or more components , 
lution of one into the other. Thus, in exhibits positive deviation from eee, SHR SR X 
1000 
0 T 100 7 > entir 
¥ oR [Mixture | , | | a 
=| . 74.0° API. NAT. GASOLINE 6 ; pipe 
$ ~ ~~ INTO i Sine 
we 39.9° API. GRUDE z Rats 
‘ . 
= os aN ¥ its h 
4 sat capa 
; ‘“ eae a RUN 4 P 
\ 
WwW uw 
4 Pad a + T 
x m ra) 
- nN ~ x late: 
ca “\| Nox CORRECTED 5 F & 100 PSIG] Ff pow 
“” ORIGINAL DATA mw XN DATA = fuel 
_ : —— — 
fl in a 
> $0 
qd 1.5 — 4 O 7 
“Oo "35,5075 100 125 150 175 200 . = 3 3 4 3 : por 
Vi =ML LIGHT COMPONENT INTO 1000 ML OF CRUDE 100 F- = TOTAL LOSS AS % OF LIGHT COMPONENT 
FIG. 3. Discrepancy at infinite dilution. FIG. 4. Rossini average shrinkage curves. 
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shown here are a few of the 
ty-nine GMV’s at the Bates- 
Miss., station rd by pa 
” In addition to these p 

Gu e-Bessemers, there are > 
§-cylinder, 2000 hp GMW’s 
all delivering gas in volume 
yell above their performance 


guarantee. 


up of the compressor cyl- 
- 4 one of the three 
GMW V-angle units in op- 
wation at the Portland, Tenn., 
gation of Tennessee Gas Trans- 
mission. A total of thirty Cooper- 
Bessemers comprise this large 
installation. 























Another Example 
of 
Lfficient Power 


at Lower Cost 


How COOPER-BESSEMER power progress 
meets the T°G°T EXPANSION 


HEN the Tennessee Gas Transmission Company’s 

first line was completed in 1944, Cooper-Bessemer 
1000 hp GMV’s furnished more than half of the system’s 
entire compressor horsepower — the nation’s first major 
pipeline powered with angle compressors exclusively. 
Since then many more Cooper-Bessemer V-angles have 
been added — the bulk of them GMV’s. And throughout 
its history, this huge line has always exceeded its design 
capacity. 


Today, the GMVA and GMWA, Cooper-Bessemer’s 
latest V-angle compressor developments, offer unmatched 
power-to-space advantages. Add to this better-than-ever 
fuel efficiency with reduced heat load, and you can 
appreciate why and how TGT and other lines benefit 
so much by Cooper-Bessemer progress in compressor 
power. 


DIESELS @ GAS ENGINES @ GAS-DIESELS ©@ 





Right now Cooper-Bessemer has further new develop- 
ments underway that give every promise of still better 
things to come. So, to best meet compressor requirements 
today, and tomorrow, weigh the value of proved per- 
formance and progress such as this TGT example .. . 
and by all means check with Cooper-Bessemer on the very 
latest ways to cut the over-all cost of compressor service. 





MOUNT VERNON, OHIO y 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City @ Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 

Houston, Dallas, Greggton; Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. © Gloucester, Mass. © New 

Orleans, la. @ Tulsa, Olela. © Cooper-Bessemer of Canada Ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSOF 











AVERAGE SHRINKAGE CURVES 


For use on systems receiving a 
multitude of crude and light 
component injections. 





(Data obtained at 60°F & 100 psig) [| 
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A° A.Ri. © OFFFPERANCE IN GRAVITY BETWEEN HEAVY AND LIGHT COMPONENT 


| 


' 2 3 4 8 Ss 
100 av/v, * CHANGE iN TOTAL VOLUME, EXPRESSED AS A PERCENTAGE OF THE VOLUME OF THE LIGHT COMPONENT 


FIG. 5. Modified form that presents values of shrinkage 
from 1 to 15 per cent of light component in the mixture. 











trolled test method. Others who in- 
vestigated the volume behavior on 
blending specific hydrocarbons had 
used a specific gravity method. By this 
method known quantities of liquid 
of known specific gravities are mixed 
and the volume change experienced is 
determined by comparing the actual 


measured specific gravity of the mix- 
ture against the specific gravity of the 
mixture calculated as though the solu- 
tion were ideal. The need for deter- 
mining precise data with highly vola- 
tile petroleum components blended 
into crudes at concentrations ranging 
below 15 per cent was found to be be- 





yond the limits of this test technique. 
For this reason, a closed system pre- 
cision volume measurement procedure 
was adopted for the experimental test 
work. 

The laboratory equipment used was 
essentially the normal P-V-T appa- 
ratus used in production work to ana- 











































































































Vu =ML LIGHT COMPONENT INTO 1000 ML OF CRUDE 
Ve =ML LIGHT GOMPONENT INTO 1000 ML OF CRUDE 


FIG. 6. Effect of pressure. 










FIG. 7. Effect of ‘‘base’’ of crude. 
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This Allis-Chalmers Bearing 





fe 


EXTRA 
MOTOR 
VALUE 


Double-shielded bearing 

Large grease reservoirs 

Bolted-on bearing cap 
»__ Labyrinth seals 









Design Gives More for Your Motor Dollar 


You can lubricate these bearings without dismantling 
the motor. Pipe-tapped holes in the bearing housings 
at two points provide means for inserting new grease, 
flushing out old grease and relieving pressure during 
re-greasing. 

The bearing cap is held tightly in place against 
the inner face of the bearing enclosure. This cap, with 
its close running clearances, minimizes the possibility 
of grease entering the interior of the motor . . . retains 
an ample supply within the bearing enclosure. 


At the outer side of the bearing, double labyrinth 
seals keep grease in, also keep dirt out. What’s more, 
large grease reservoirs act as additional dirt barriers. 

Look for the extra bolts on the end housing . . . the 
sign of greater value. Ask your Allis-Chalmers repre- 
sentative or Authorized Distributor to give you the 
facts on this maintenance-saving design. Or write 
Allis-Chalmers, General Products Division, Milwau- 
kee 1, Wisconsin, for Bulletin 51B7286. A-4855 


ALLIS-CHALMERS 


To obtain more information on products advertised see page E-51 D-39 
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Vi. =ML LIGHT COMPONENT INTO 1000 ML OF CRUDE 
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LIGHT COMPONENT INTO 10 
FIG. 10. 
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KX = STRAINER 
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FIG. 11. 


lyze bottom hole samples. A schematic 
diagram of this equipment is shown in 
Fig. 1. The volume cells and connect- 
ing steel lines were placed in a constant 
temperature bath. The calibrated mer- 
cury pump was left in the open at 
room temperature. Except for a few 
special tests, all tests were run at 100 
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VL =ML LIGHT COMPONENT INTO 1000 ML OF HEAVY 


FIG. 9. 


FIG. 9. Shrinkage between light components. 


FIG. 10. Shrinkage between crudes of same ‘‘base."’ 


w FIG. 8. Effect of temperature. 
~ a 

02 
S “a 
<i Pl 
5 04-— \. = 

A 

2 a | 
ro} 06 
a 4 
= 
y 
= 08 
= MIXTURE ial 
a 39.8° API. CRUDE Pi. FIG. 11. Field test installation. 
Ss !O INTO — 
» | A. 29.0% API. GRUDE DY] 8 
S|. 8. 204° API. CRUDE — 

a 20 40 60 80 | 


FIG. 12. Comparison of field and laboratory data. 
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psig and 60 F. The 60 F temperature 
was selected because all field receipts 
and deliveries are corrected to this 
temperature. A test pressure of 100 
psig was selected because it would be 
high enough to prevent vaporization 
of the lightest components and yet low 
enough not to cause an appreciable 





FIG. 12. 


error due to the compressibility of the 
crude and light component. 

_ The tests were run with small incre- 
mental quantities of light component 
injected into a fixed large volume of 
crude oil. Low percentages of light 
component were used in that the quan- 
tities of light component handled by 
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G ASO distributors join wit! 


makers of Gaso Pumps in wis! 
you the happiest of Christ: 

this year... We have so mu 
happy about. Except for 1 

disturbances, the world is at peace 


There is work for all wh« 





with earnings that assure an 
of the good things of life 
more and more of our peop! 
It’s a wonderful era to be 
and a wonderful land to live i: 
May you and yours find tl 
measure of its enjoyment during 
holiday season and through: 


New Year beyond 





GASO PUMP & BURNER MFG 
TULSA, OKLAHOMA 
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most crude oil pipe lines fall in a range 
of 15 per cent or less by vokame. 

To determine the shrinkage ,a small 
measured amount of mercury was re- 
moved from the cell that contained the 
fixed large volume of crude and pump- 
ed into the light component cell. This 
allowed an equal volume of light com- 
ponent to be forced over into the crude 
cell where it was thoroughly mixed 
with the crude. With the constant tem- 
perature system it was possible to de- 
termine the shrinkage of the blended 
volume at the end of each mixing op- 
eration by bringing the system up to 
the test pressure with the mercury 
pump and noting the change of volume 
by the calibrated pump. By making 
repeated injections into the same crude, 
it was possible to obtain shrinkage 
data for different concentrations of 
light component. 


Experimental Data 

The results of the experimental data 
obtained by the above test method can 
be expressed as follows. 


Let: 

V,, = the volume of the light com- 
ponent added, 

Vu = the fixed large volume of the 
crude—heavy component, 

Vo = the sum of the original vol- 
umes of the light component 
and the heavy component, 
and 

Vy = the volume of the resulting 
mixture. 


Then the total original volume is: 
Vo=Vit+ Vu ° ° e . (1) 


The change in total volume on mixing 
is: 


AV=Vy—Vo «ew leh «OCC 


The fractional change in total original 
volume on mixing to form a solution 
of the given component is: 


AV 


tk (3) 


and the percentage change in total 
original volume on mixing is: 
AV 
100—... . 
Vv (4) 


a) 


The percentage change in volume based 
on the original volume of the light 
component is: 


AV 
100— .... 
Vv (5) 


L 


The expression (5) gives the change 
in total volume in terms of volume of 
light component added. 

Fig. 2 is a typical shrinkage curve. 
This curve shows the loss in total mix- 


D-42 





ture volume on blending incremental 
amounts of an 85.8 deg API conden- 
sate into 1000 ml of a 20.5-deg API in- 
termediate base crude up to a concen- 
tration of approximately 15 per cent of 
the lighter component. The condensate 
and crude differ widely in character- 
istics so that a significant loss of vol- 
ume is noted. 

The method of plotting the data used 
here has been employed for all the in- 
itial handling and comparison of data 
because it reveals inconsistancies in the 
calculated or observed values of the 
experimental data. In addition it al- 
lows a correlation of the shrinkage 
witnessed with the concentration of 
light component added, which is sig- 
nificant in evaluating this problem in 
a crude pipe line where the light com- 
ponents are considered as the “cul- 
prits’ when injected in the crude 
stream. 

A total of 27 such shrinkage tests 
were run using different crude-light 
component combinations for each 
test. In addition a number of these 
tests were duplicated or rerun in the 
process of checking irregularities in the 
data or the effect of other test varia- 
bles on the shrinkage encountered. 

In a number of cases the experi- 
mental data, when plotted in this man- 
ner, indicated an initial discrepancy in 
that the curve at V;, = 0 did not pass 
through the origin, AV = 0. (See Fig. 
3, Original Data Curve). Dr. Rossini 
in his analysis of the data concluded 
that this was not logical and the curve 
should be corrected to compensate for 
this initial discrepancy by raising the 
curve so that it would pass through the 
origin as shown by curve—Corrected 
Data. 

In subsequent tests to determine the 
cause of this initial error, the labora- 
tory personnel concluded that it was 
due to the entrainment of minute 
amounts of air in the system during 
the charging of the crude into the test 
cell. Steps were taken to eliminate this 
error by making minor modifications 
in the test system and allowing the 
charged crude cell to set for a time 
prior to the test to allow entrained air 
to escape. 

It can be noted in comparing the 
corrected data curve and the check 
run curve, which did not contain the 
initial discrepancy, that there is a slight 
difference in the values obtained by 
the two tests. It was not possible or 
economical to rerun all blends show- 
ing the initial discrepancy, but it is 
thought that the five corrected curves 
retained and used have introduced no 
appreciable error in the summation 
analysis presented. 


Extending Data 
Early in this study the need arose 
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for an index or some means for corre- 
lating the amount of shrinkage that 
would occur on mixing petroleum 
components with some property of the 
components or the blend. Various 
physical and chemical properties of 
the crudes and light components such 
as vapor pressure, characterization fac- 
tor, API gravity, etc., were investi- 
gated. From a study of the data the 
API gravity of the components, or 
more accurately, the difference in gray- 
ity between the components, has been 
selected as the best practical index of 
the amount of shrinkage that would 
occur. 

lit was realized, of course, that oc- 
casionally blends with the same gravy- 
ity differential would experience dif: 
ferent amounts of shrinkage as the re- 
sult of the difference in characteristics 
of the various components. The use 
of gravity as an index was further fa- 
cilitated by the fact that it is the most 
common and easily obtained charac- 
teristic of the components being han- 
died in a crude oil pipe line system. 

Dr. Rossini presented a method of 
averaging the limited experimental 
data to cover a wider gravity range of 
blends by plotting the gravity differ- 
ence between the light and heavy com- 
ponents, for two concentration levels 
of the light component, against the 
change in total volume expressed as a 
percentage of the volume of light com- 
ponent. These curves, as shown in Fig. 
4, for two concentration values of light 
component in the mixture are based 
on measured values at 13.04 per cent 
and extrapolated values at infinite di- 
lution, where actual values carry a 
large uncertainty. This method of av- 
eraging the data is good. For use in 
dealing with a pipe line system a modi- 
fied form has been prepared (Fig. 5) 
that presents the values of shrinkage 
from 1 to, 15 per cent of light com- 
ponent in the mixture. 


Special Tests 

With a background of the labora- 
tory test data, indicating the magnitude 
and direction of the volume change on 
mixing light components in a crude 
oil, consideration was then given to 
evaluating the laboratory data against 
actual conditions in the pipe line. In 
discussions with operating personnel, a 
number of questions arose as to how 
certain variables such as temperature, 
pressure, origin of crude, etc., affect 
the amount of shrinkage experienced. 
A series of special tests were run to 
answer these specific questions. 


Effect of Pressure 

Two questions regarding the effect 
of pressure on the amount of shrink- 
age to be expected in an operating sys- 
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tem were considered pertinent. First, 
the error caused by applying labora- 
tory data obtained at 100 psig to field 
conditions where measurements are 
normally made at atmospheric pres- 
sure; and second, the possible effect of 
high intermediate line pressures on the 
final amount of shrinkage experienced. 

To investigate the first question, 
three runs were made with the same 
light component-crude combination, 
one at 50 psig, one at 100 psig, and 
one at 200 psig. The results are shown 
in Fig. 6. All measured volumes were 
corrected to 100 psig. By doing this, it 
is believed that the curves as shown 
exhibit the effect of pressure on shrink- 
age only, with all errors due to com- 
pressibility eliminated. 

From these tests, it appears that an 
increase in pressure causes a corre- 
sponding decrease in the amount of 
shrinkage experienced. 

To determine the discrepancy of the 
laboratory data in regard to its appli- 
cation on volumes at atmospheric 
pressure, the shrinkage values attained 
were extrapolated to 0 psig. Compar- 
ing the values of the shrinkage of total 
volume at atmospheric pressure with 
the values at 100 psig, it was found 
that a correction factor of approxi- 
mately 1.06 would satisfy the need for 
applying the laboratory data, within 
the concentrations checked, to field 
conditions. It is emphasized that this 
test covers only one light and heavy 
component combination; other light 
and heavy component combinations 
may show slightly different correction 
factors. 

In view of the smallness of the indi- 
cated correction factor, and until such 
time as additional test data are obtained 
that will permit the determination of 
an average correction factor for a 
greater range of light and heavy com- 
ponent combinations, it is thought that 
for all practical purposes it can be dis- 
regarded. 

To investigate the possible effect of 
high pressures applied on a mixture 
as it is transported through a pipe line 
system, a secondary test was made dur- 
ing the 200 psig run shown in Fig. 6. 
At a concentration of approximately 
108 ml of light component the pres- 
sure was raised in steps to a maximum 
of 500 psig, then lowered in the same 
steps to the original 200 psig test pres- 
ure. The volume changes were obtain- 
ed for each change in pressure as fol- 
lows. 


Variation in AV caused by pressure 


; AV, ml change of 
psig total volume 
200 0.89 
300 1.56 
400 2.24 
500 2.91 
400 2.28 
300 1.59 


200 0.99 
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| a of oil now rolls all the way 

from Edmonton, Alberta, to 
Vancouver, British Columbia—a dis- 
tance of 718 miles. Each day, more 
than 100,000 barrels of crude oil can 
| be pumped through the Trans Moun- 
tain Oil Pipe Line that was recently 
completed. 

» Building this new 24-inch pipe 
line wasn’t easy. Mountains had to 
be climbed. Rivers had to be forded 
—forded, at times, by using sealed 
sections of pipe as pontoons for tem- 
porary bridges. In some mountain- 
ous terrain, after using trucks, trac- 
tors and winches, pipe had to be 
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Canada’s crude ianter- 
Hand. Mowrdain Ot Poe Lone 


—protected by Bitumastic 70-B Enamel! 


Pipe line being coated and 
wrapped before being lowered 
into the ditch. Bitumastic 70-B 
Enamel was used to protect this 
718-mile line against corrosion. 


carried into position, piece by piece. 

A pipe line laid in such rough ter- 
rain deserves exceptional protection 
against corrosion. Recognizing this, 
Trans Mountain has coated the ex- 
terior surfaces of its new line, all 718 
miles of it—with Bitumastic® 70-B 
Enamel. More than 20 years of satis- 
factory service protecting oil and gas 
pipe lines prove that Bitumastic 
70-B Enamel is an excellent corro- 
sion barrier. 

For your next pipe-line project, 
specify Bitumastic Enamel. Get in 
touch with us for complete details 
and estimates. 







BITUMASTIC ENAMELS 


KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 1251-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA 





To obtain more information on products advertised see page E-51 
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UNION CENTI 


To crude, product 
and natural gas 
pipelines 


To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, December, 1955 
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They have been! 


The solution of these control problems on a pipeline 
recognized the system approach. Not just one station 
—pump—or valve—but everything on the line was con- 
sidered as an important and integral part of the 
system function. Because the prime objective was the 
fast and efficient movement of liquids and gases over 
long distances, the complete operation was surveyed 
and analyzed where pipelines desired it. 

Therefore, we have designed control systems for 
pipelines by applying our engineering philosophy that 
has been 75 years in the making. 

Now in service, UNION systems are accomplishing 
the following: 


ri) Partial system control including: 


a. Coordinated control and indication of valves 
and pumps throughout the portion of the system 
under control. 

b. Coordinated control of valves determining 
stream destination at line switching center in 
the system. 


Injection pump control and indication and meter- 
ing. 

Booster pump control and indication and metering. 
Booster pump control and data handling. 


On-the-line internal combustion engine driven gas 
compressor station control and indication includ- 
ing the remote control of governor set point and 
data handling. 


ooo 8 


SPORT CONTRO! 


At the end of this month we will have accumulated 25,000 miles 
of centralized control experience in long haul transportation. 

In the pipeline industry, the assignments we have undertaken 
have been challenging and have made use of our extensive 
engineering knowledge in the control field. When competent 
control and pipeline engineers get their heads together and 
apply their many years of experience to the problems present, 
the results are bound to be good. 





6) Telemetering to indicate and record interface ar- 


rival at the switching center. 


Alarm indications and automatic shut down of 
units caused by such faults as: (a) High pump out- 
side bearing temperature. (b) High pump inside 
bearing temperature. (c) High pump case temper- 
ature. (d) High motor outside bearing tempera- 
ture. (e) High motor inside bearing temperature. 
(f) High motor winding temperature. 


8) Automatic sequencing of valve and pump func- 
tions. 


The basic system features a high degree of flexibility. 
It works well over any communications medium: tele- 
phone circuits, carrier circuits, VHF and UHF radio 
and microwave, as well as private wire. 


a. It is easily adaptable. The equipment is so con- 
structed that additions or modifications can be 
made with a minimum investment. Clean and 
uncluttered, it is functionally designed to fit 
existing installations. 

b. It is reliable. As one well-known pipeline en- 
gineer said, “it goes to work — and keeps on 
working.” 


UNION Centralized Transport Control can be used on 
a variety of pipeline layouts, gathering systems, tank 
farms and other applications requiring remote control. 
Let us show you specifically what it can do for you. 
Working on a specialist-to-specialist basis, we shall be 
glad to discuss your control problems. Write for com- 
plete information. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 
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From the above table it can be ob- 
served that the only effect of increas- 
ing the pressure is to compress the total 
liquid; upon release of the excess pres- 
sure the mixture returned to its orig- 
inal volume. This test indicated, within 
the accuracy limits of the mercury 
pump, that no change in the final 
amount of shrinkage will result from 
varying line pressure during transit to 
the deliver point. From a theoretical 
standpoint, no change should be ex- 
pected. 


Effect of Crude “Base” 

It was thought probable that ditffer- 
ent amounts of shrinkage would be ex- 
perienced when the same light com- 
ponent was mixed with a number of 
crudes of the same approximate grav- 
ity but of different composition and 
characteristics. To investigate this pos- 
sibility, five runs were made in which 
the same light component, an 85 deg 
API condensate, was blended with two 
different crudes of approximately 20 
deg API gravity, and with three differ- 
ent crudes of approximately 30 deg 
API gravity. The three crude sam- 
ples were selected according to “base” 
as defined by the United States Bureau 
of Mines. This means of selection was 
thought to assure a maximum known 
difference in the characteristics of each 
crude for a given gravity. 

The results of these tests are shown 
in Fig. 7. In comparing these ciudes 
for the influence of “‘base,” no consis- 
tency can be found to associate a 
greater or lesser shrinkage with any 
particular “base” crude. In each case 
the curves consistently show greater 
shrinkage with a greater gravity differ- 
ential between the light and heavy com- 
ponents. Differences in shrinkage be- 
tween the three approximately 30 deg 
API crudes could possibly be attri- 
buted altogether to the difference in 
gravity, rather than any difference in 
“base.” The difference in shrinkage for 
the approximately 20-deg API crudes 
is much larger than for the approxi- 
mately 30-deg API crude and is 
thought to be due to fundamental 
differences in the characteristics of the 
crudes. 

An extensive test program would 
probably be necessary in order to de- 
termine accurately the effect of “base” 
of crude on the amount of shrinkage 
involved. If large volumes of blends 
of light component into low gravity 
crudes are made, then specific tests of 
the actual blends may be of value. 


Effect of Temperature 

In an attempt to determine the effect 
of applying laboratory shrinkage re- 
sults obtained at 60 F to field measure- 
ments made at the existing oil tempera- 
tures, three shrinkage determinations 
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were made, one at 40 F, one at 60 F, 
and one at 80 F, with the same light 
component and crude combination. 
After correcting the test data for the 
volume changes due to thermal expan- 
sion and contraction, the results were 
plotted as shown in Fig. 8. The initial 
40 F run has not been presented graphi- 
cally due to the irregularity of the data. 
A rerun of the 40 F test showed a 
marked difference from the first one 
and, although the shape of the curve 
is considered unusual, the data have 
been presented. 

These shrinkage curves indicate a 
progressive increase of shrinkage with 
increase of temperature. From this 
limited data it is indicated that tem- 
perature has considerable effect on the 
umount of shrinkage experienced at 
low concentrations of light compon- 
ents and that a temperature correction 
factor may have to be applied to the 
60 F data in calculating the shrinkage 
tor temperatures that differ appreciably 
trom 60 F, 

It is emphasized that the temperature 
curves as shown are based on the tests 
using one light and heavy component 
combination and that other crude and 
light component combinations could 
have different temperature correction 
factor curves. The ability to control all 
test conditions for tests run at 40 F 
has been questioned for the present 
laboratory apparatus and modification 
of the specific equipment used is felt 
necessary if additional low tempera- 
ture volume measurement tests should 
be run. 


Shrinkage Between 
Similar Components 

It was thought that tests to determine 
the change in volume between different 
light components and the change in 
volume between different heavy com- 
ponents would be of value for compari- 
son with the mixtures of light compon- 
ents with crude. Five runs were made, 
three combinations of light compon- 
ents and two combinations of heavy 
components. Results of these runs are 
shown in Figs 9 and 10. 

From these curves it is observed that 
as long as there is a difference in grav- 
ity a volume shrinkage is to be ex- 
pected on blending petroleum products 
in a pipe line. The amount of this 
shrinkage will tend to increase as the 
gravity difference between the com- 
ponents blended increases. 


Effect of Sequence Blending 
From a theoretical standpoint it had 
been assumed that no difference in the 
amount of shrinkage could be expected 
if the sequence of the injections of a 
number of light components into the 
same crude was varied. To verify this 
assumption two runs were made in 


which approximately 50 ml of two 
different light components and 50 mj 
of one heavy component were injected 
in a varied sequence into 1000 ml of 
crude. The results of this test are as fol. 
lows: 


Volume of light com- 
ponent added to 1000 AV, experimental change 


Deg ml of crude in total volume in m| 

Run API $$ 
no. of VL Incremental Sum Incremental Sum 
I 88.1 48.87 48.87 1.03 1.03 
63.7 46.77 95.64 0.19 1.22 
20.7 47.72 143.36 0.12 34 
I 20.7 48.19 48.19 0.14 0.14 
88.1 48.10 96.29 0.95 0.09 
63.7 45.00 141.29 0.22 1.31 





It can be noted that the total shrink- 
age of Run | and Run II is practically 
the same. The variation of 0.03 ml is 
within the range of accuracy of the 
tests and the slignt variation in the vol- 
ume of the lignt components added. 
From this test it is concluded that the 
sequence of injection has no effect on 
the final amount of shrinkage ex- 
perienced. 


Field Test 

As further proof of the existance of 
shrinkage and to attempt to check the 
laboratory test results with an actual 
tield run, a field test was made in which 
various percentages of butane were 
blended into a crude oil stream. The 
test installation, as shown in Fig. 11, 
consisted of three positive displace- 
ment meters and suitable in-line mixers 
connected in such a manner that the 
crude and butane could be measured 
independently, then thoroughly mixed 
under pressure and the resulting mix- 
ture measured while still under pres- 
sure. 

The results of this test are repre- 
sented graphically on Fig. 12. For com- 
parison, the field results are shown with 
laboratory shrinkage data obtained us- 
ing a similar crude and butane mix- 
ture. The field test data is not consistent 
at the lower concentrations of butane 
(Vi = 80 or less) which indicates that 
the accuracy limit of the field test pro- 
cedure has been reached. Knowing that 
if no butane were blended in the crude 
then no shrinkage would be experi- 
enced, allows the extrapolation of field 
data curve from V, = 80 to V,; = 0. 

The general trend of the field and 
laboratory curves is similar, which pre- 
sents a correlation of field and labora- 
tory experience. 


Summary 

The study that has been reported 
here has been concentrated on the vol- 
ume loss problems in a crude oil pipe 
line where relatively small percentages 
(normally less than 15 per cent by 
volume) of light petroleum products 
and produced distillates are blended 
in a heavier crude oil stream. Typical 
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petroleum components blended in con- 
centration ranges representative of an 
average pipe line system have been 
used in the test program. From the test 
information the following can be ob- 
served. 

1. In all cases where there is a sig- 

nificant gravity difference be- 
tween the petroleum components 
blended a loss in volume is ex- 
perienced. 
The magnitude of the loss in 
volume is dependent on the rela- 
tive concentration of the com- 
ponents in the mixture and the 
difference in the physical charac- 
teristics of the components. 

3. Tests of a single light com- 
ponent-crude blend showed a 
decrease of shrinkage with a cor- 
responding increase in pressure. 

4. Tests of a single light compon- 
ent-crude blend found a pro- 
gressive increase of shrinkage 
experienced as the temperature 
was increased. 

A reasonable correlation of the 
gravity difference between the com- 
ponents blended and the volume loss 
experienced has been demonstrated 
within the range of concentrations of 
light components most often encount- 
ered in pipe lines. Using this relation 
and the concentration of the light com- 
ponent in the mixture a family of 
curves has been presented in Fig. 5 to 
allow the determination of an average 
shrinkage of the light component in a 
mixture. By taking into consideration 
the effect of other variables on this 
shrinkage these curves can be used to 
evaluate losses being experienced in 
actual pipe line systems. 

It is realized that the tests that have 
been performed and reported here can- 
not be expected to cover all possible 
variables and combinations to be found 
in mixing crudes with the lighter dis- 
tillates and plant products. To add pre- 
cision to the actual determination of 
the total loss to be expected under all 
conditions of mixing in a crude system, 
an extensive program of investigation 
will be necessary. 


nw 
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| BACKFILLING 50 FEET PER MINUTE this Cleveland “190” Backfiller did 








__a fast, clean, economical job on the recently completed Saskatchewan Power 
| Company pipeline from Prince Albert to Coleville, Sask. Trench was 


| 


514 feet deep and sloped from 20 inches wide at bottom to 6 feet wide 
at ground surface. The line is 219 miles long, not counting expansion 
loops. The unique one-man operation of the “190” saved many man-hours 
on this project for Majestic Contractors, Ltd., of Edmonton, Alberta. 
Your local distributor will show you how Clevelands do more—for less. 


THE CLEVELAND TRENCHER Co., 20100 St. Clair Ave., Cleveland 17, Ohio 
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Automatic Pump Station Operation .. . 


much progress had been made in the past 30 years to move a barrel of oil or 
products faster and cheaper; credit is due the pipe line industry's attitude 
in vigorously and aggressively applying latest in technological developments 


C. S. Williams, Jr. 


Texas Pipe Line Company, 
Houston, Texas 


Pie LINES, AS REFERRED TO HERE, 
are confined to those in crude oil and 
liquid products service only. Even 
though liquid petroleum and natural 
gas pipe lines outwardly have many 
common characteristics, the technique 
of operation differs widely. For this 
reason the scope of this discussion will 
deal principally with the development 
of the modern day remote controlled 
and automatic stations from the early 
stations in the crude oil pipe line in- 
dustry of 30 years ago. 

The original systems consisted of 
small diameter pipe, ranging in size 
from 4 to 10 in. The rapid develop- 
ment of oil fields, together with the 
then unpredictable pattern of expan- 
sion, made pipe line planning a prob- 
lem for the crystal ball gazer. As the 
geologist and reserve engineers pene- 
trated the frontier of geophysics, our 
production people were placed in a 
better position to predict the field cap- 
abilities and life expectancy. With such 
known facts the pipe line engineer 
could then intelligently determine line 
sizes and pump station locations to 
meet substantially stable throughput 
requirements. 

The earlier pump stations utilized 
positive displacement pumps powered 
by steam or internal combustion en- 
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gines. When large horsepower require- 
ments were needed, several small units 
were placed in parallel operation to 
provide the desired pumping condition. 
As load conditions became more stabi- 
lized, the numerous small, low- 
efficiency units were replaced by 
larger single units to provide a more 
economical operation. 

The next era of pipe line growth was 
the application of electric power to 
drive the pumps. By the use of electri- 
cally driven centrifugal pumping units, 
the sizes of the units were reduced ma- 
terially. Due to the small number of 
moving parts, maintenance problems 
were substantially reduced. 

As line diameters became larger and 
pumping rates increased, larger valves 
were required. As the sizes became 
larger, it became increasingly harder 
to manually open and close the larger 
valves in short periods of time. Elec- 
tric. operators were then mounted on 
the valves to make possible rapid clos- 
ing speeds, not previously available, by 
the mere depression of a pushbutton. 


Sequence Operated Stations 

The third major step in the meta- 
morphosis of pipe line station growth 
was the sequence operated station. By 
definition, the sequence operated sta- 


tion is one that sequentially provides 
the automatic valve operation, auto- 
matic main pump start-up and stop, in 
a predetermined series of events upon 
the depression of one pushbutton. 
Usually the sequence operated station 
is equipped with protective devices that 
stop the pumping unit if any of the 
following damaging conditions should 
prevail: 


1. High motor bearing tempera- 
ture. 

High pump bearing temperature. 
High pump case temperature. 
Abnormal pump seal leakage. 
Low pump suction pressure. 


PrP? PY 


High pump discharge pressure. 
7. Motor overload. 


Certain other conditions will shut a 
unit down, however, those mentioned 
above are the major conditions that 
one must guard against in every-day 
station operation. 

As large diameter pipe lines came 
into prominence, the application of the 


‘sequence operated station became 


widely accepted. When pipe line sizes 
exceeded 16 in. in diameter, individual 
pump motors of sizes up to 3000-hp 
then became the tools of the pipe line 
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NICOLET ASBESTOS PIPELINE FELT 
RESISTS CORROSION 
BY PROTECTING ENAMEL COATINGS 


FIGHT PIPELINE CORROSION WITH 
ANY OF THESE NICOLET FELTS 


* Nicolet 15 Ib. Asbestos Felt, Tar or Asphalt Saturated 


* Nicolet 15 lb, Asbestos Felt, parallel glass yarn reinforced, 
Tar or Asphalt Saturated 


* Nicolet 15 lb. Asbestos Felt, Perforated on Uniform Cen- 
ters, Tar or Asphalt Saturated 


* Nicolet ‘“Tuftbestos’” 8 lb. Asbestos Felt reinforced with 
parallel glass yarns, Tar or Asphalt Saturated 


* Nicolet “Reflecto” 8 lb. or 10 lb. White Neoprene Treated 
Asbestos Felt, glass yarn reinforced 


Asbestos is inorganic, We believe this inorganic material, which 
comprises the major contents of the base felt, provides a longer- 
lasting shield protection for all pipeline enamel. 


Write for your copy of the new Nicolet Catalog 
ALL INQUIRIES WELCOME 





Photo showing Nicolet Felt Protecting Pipeline 
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... the sign of rugged 
PIPELINE EQUIPMENT 


When you see a Crose emblem on pipeline equip- 
ment you can be sure that it is built to stand up 
over miles of rough pipelining — It’s rugged and 
engineered to give trouble-free service, that’s why 
it pays to specify Crose — the finest in pipeline 
equipment! 


CROSE EQUIPMENT for every pipeline opera- 
tion: Yard pipe reconditioning machines, pipe- 
line cradles, portable buffing machines, slag 
buster, pipe defroster, pipe preheater, cutting 
and beveling machines, coupon cutter 


INTERNAL COATING AND 


KETT 
Abe LINE-UP CLAMP WRAPPING MACHINE 


MANUFACTURING CO., INC. 


2715 DAWSON ROAD @ MiAdison 6-2172 © TULSA, OKLAHOMA 
15225 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CTY 
DISTRIBUTORS: 


CLEANING AND CROSE-CURRAN LTD., EDMONTON @  CROSE PIPELINE EQUIPMENT CO., INC., 
PRIMING MACHINE ROAD BORING ae Ot NEWARK,N.J © PIPELINE SUPPLY CO., HOUSTON 
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Communication and Control 





industry. Valve sizes used in a large 
diameter pipe line system necessitated 
electric operators in order to bring 
about desirable closing speeds (Ap- 
proximately 2 to 3 min operation). 

In the conventional sequence con- 
trol pump station operation, certain 
steps must be followed in order to 
place a pumping unit on the line. The 
salient steps, and the time order in 
which they occur are: 

1. Depression of start pushbutton. 

2. Suction valve opens. 

3. Ventilating fan starts supplying 

cooling air to main motor. 

4. Main motor starts. 

5. Discharge valve opens. 

Local operating conditions may dic- 
tate slight deviation from the above 
sequence of events; however, most sys- 
tems that incorporate the centrifugal 
pump as the hydraulic driving force 
follow this scheme. As an additional 
feature in the control circuit, a timer 
automatically times the start-up op- 
eration. 

If all required steps have not taken 
place in a predetermined period of 
time the whole sequence of start-up is 
reversed, thereby reestablishing all 
components in a shut-down status. This 
phase of the circuitry is referred to as 
the “incomplete sequence check.” 

In all cases of shutdown due to ab- 
normal equipment conditions, the 


cause of shutdown is indicated by a 
trouble light, or the falling of an an- 
nunciator drop. With the source of 
trouble pinpointed, a minimum of time 
is consumed in locating and correcting 
the trouble. 


Remote Controlled Stations 

The fourth step in pipe line develop- 
ment was the remote controlled sta- 
tion. The move toward this step was 
prompted by the need of centralized 
control of all stations operating within 
a closed pipe line system. 

Fluid flow within a confined pipe 
must behave in accordance with Ber- 
noulli’s theorem, along with Newton’s 
second law of motion. In order to 
bring about overall line control at one 
point, the controlling point must have 
an up-to-the-minute picture of the en- 
tire line during all phases of control. 
The operator must know the suction 
and discharge pressure at each station. 
Further, he must know the status of 
each pumping unit within a station. In 
cases of trouble, he must know what 
the source of trouble may have been in 
order to dispatch the proper type of 
maintenance personnel to correct the 
malfunction. 

Last, but not least, he must have a 
means of remotely starting and stop- 
ping each pumping unit as pumping 
condition may warrant. The area 





Super-Size Ditch Digger 





Not many pipe lines laid today would ever require a trench as large as 
30 ft deep and 15 ft wide. But if they ever do, Gar Wood Industries has developed 
a trenching machine that can do the job. The king-sized ladder-type machine 
illustrated above is available at cost slightly higher than the standard trenchers 


in use today. Who said 36-in. was big? 
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within the electrical engineering field 
known as “supervisory control and 
telemetering” was then applied to pipe 
line operation to bring about the de- 
sired remote operations and indica- 
tions. Many of the older pipe line sys- 
tems had their own wire line circuits, 
In such cases the derivation of channel 
space for the required supervisory con- 
trol was an easy matter. In the cases 
of new lines where new communica- 
tion facilities were needed, microwave 
systems, lease circuits, or new pole 
lines became the path through which 
the supervisory system could operate. 

Currently, many pipe line com- 
panies are operating remote controlled 
systems. The Texas Pipe Line Com- 
pany is operating the Evangeline Prod- 
ucts System via remote control from 
Port Arthur, Texas. A second major 
remotely operated trunk line facility 
of The Texas Pipe Line Company con- 
sists of the remote control of three sta- 
tions on the Wichita Falls — East 
Houston 12 and 16-in. line. 

The current trend in the engineer- 
ing field is keynoted by the word auto- 
mation. In all modern day business it 
behooves those at the planning level to 
bring about more economical and more 
efficient operations. In keeping with 
this premise, the pipe line industry has 
embarked into the era of automation. 
The latter move has proved to be a 
logical stepping stone in the progressive 
stages of pump station control, as dis- 
cussed previously in this paper. 

The completely automatic pump 
station is one that automatically places 
in operation or shuts down pumping 
units in accordance with pipe line 
pressure or flow variations. This type 
of facility must retain all the protective 
features of the sequence operated sta- 
tions, as well as those additional func- 
tions required to safeguard the self- 
contained facility. Inaccessible loca- 
tions, which fall beyond the limits of 
feasible supervisory circuit connec- 
tions, are most adaptable to this type 
of operation. 


Summary 


The petroleum pipe line industry 
has taken a vigorous and aggressive 
position in applying the latest techno- 
logical developments to bring aboui 
continuous improvements in_ the 
methods of transporting liquid petrol- 
eum. In the future, as in the past, the 
electrical engineering field will be ex- 
pected to provide better and more eco- 
nomical ways of moving a barrel of oil 
from the oil field to the refinery, thence 
to the ultimate consumer. 
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Map shows location of new 78-mile, 
four-station microwave system and 
how it ties in with existing facilities. 
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Service Pipe Line Plans 


New Microwave System 


SERVICE PIPE Line Company plans 
to install a microwave system that will 
link its pump stations southwest of 
Oklahoma City. The new facilities will 
provide communication and remote 
control for two unattended pump sta- 
tions and will be integrated with exist- 
ing wire line facilities. The four-sta- 
tion system marks the first usage of 
microwave by Service Pipe Line Com- 
pany, one of the largest in the crude 
pipelining industry. 

The microwave system will be in- 
stalled between Service Pipe Line’s 
pump stations at El Reno and Bretch, 
near Hobart, Oklahoma. Two unat- 
tended microwave repeater stations 
will be installed, one near Carnegie and 
one near Binger. 

The system is designed for high 
density communication traffic. Five 
initially-installed channels can be in- 
creased to 120 channels by adding mul- 
tiplex equipment to suit expansion re- 
quirements. 

Float-charged battery banks will be 
employed instead of standby engine 
generators at the two intermediate re- 


lay stations. The battery operated sta- 
tions are designed for continuous, un- 
interrupted power to avoid loss of 
communication during power line out- 
ages. (Full details of the float-charged 
hattery operation were presented in the 
October issue of THE PETROLEUM EN- 
GINEER, page D-81.) 

Paul P. Plovanich, head of the elec- 
trical section of Service Pipe Line’s en- 
gineering department, said the micro- 
wave system will provide a needed link 
in the present communication system 
between Tulsa and West Texas. The 
microwave terminal at El Reno, Okla- 
homa, will connect with the present 
wire line from Tulsa and the Oklahoma 
division office in Shawnee, Oklahoma. 
The microwave terminal at Bretch will 
connect with the present wire line into 
the West Texas division. 

With installation of the microwave 
system, the present circuitous com- 
munication distance between El Reno 
and Bretch stations will be cut from 
375 wire-line miles to about 78 micro- 
wave miles. 

The microwave system is part of a 
plan to make the three intermediate 
stations on the West Texas-Drumright 
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Pipeline Communication and Control .. . 


pipe line unattended and remotely 
controlled from Monroe, the originat- 
ing station in West Texas. Monroe now 
remotely controls Childress station 
over the company’s wire line. 

Bretch and El Reno, the other two 
pump stations in the plan, will be made 
unattended as far as normal opera- 
tions are concerned. Remote control 
equipment will be installed at these 
pump stations and at the Monroe con 
trol station. 

The Monroe station engineer will be 
able to read the amount of oil flow and 
pressures at the unattended pump sta 
tions, and will be able to start and stop 
the electric pump units at each station 
Local automatic devices at Bretch and 
El Reno will shut down the pump units 
in the event of failures or abnormal! 
conditions. The resident engineer at 
each station can switch to manual con- 
trol for routine maintenance or cases 
of trouble. 

Five initial channels will be used 
primarily for dispatching and remote 
control. One channel will connect with 
the administrative circuit between 
Tulsa and the Lubbock, Texas, division 
office. Another channel will connect 
with the party line used for oil dis- 
patching and communication with the 
Oklahoma division office at Shawnee 
A third channel will be a voice circuit 
used only in servicing the microwave 
equivment. A fourth channel will carry 
fault alarms for the microwave equip- 
ment itself. The fifth channel will be 
for the El Reno remote control cit 
cuit from Monroe. 

The microwave equipment will op 
erate in the 6700-mc onerational fixed 
band. Service plans include full RF 
standby with automatic switchover at 
all stations. Fault alarm equioment wil! 
be employed to flash indications of 
failure or abnormal conditions at re- 
mote stations. 

Channeling over the system will be 
provided by single sideband multivlex 
eauinment. The channeling equioment 
utilizes plug-in modules and etched 
wiring boards. Mechanical filters are 
used to generate the channels at 60 ke 
and upward, one channel every 4 kc. 
When the channel usage exvands be- 
yond 12 circuits, group modulation 
techniques are employed to heterodvne 
the base group into the desired position 
in the video baseband. The full 120 
channels would occupy from 4 ke up 
to 522 ke. 

The microwave system will be manu 
factured and installed by the Collins 
Radio Company, Dallas, Texas. Towers 
will be erected at all four sites, and 
poured concrete buildings will be con 
structed at the two relay sites. The re 
mote control system selected is manu 
factured by Control Corporation of 
Minneapolis, Minnesota. ke & 
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Facsimile Proves Successful 
on Microwave Debut 


A new dimension — graphic repro- 
duction — has been added to micro- 
wave communications, and is now tak- 
ing its place beside voice, teleprinting, 
and telemetering in the march toward 
automation and centralized control. 

Maps, drawings, photographs and 
other symbolic matter that cannot be 
readily communicated in the form of 
teletype or verbal messages have been 
successfully relayed over microwave 
between Chicago and Houston, Texas, 
to demonstrate the feasibility of fac- 
simile transmission over the same cir- 
cuits that carry voice. 

The facsimile demonstration took 
place recently over the 12-channel 
microwave system of the Texas IIli- 
nois Natural Gas Pipe Line Company. 
Experienced facsimile engineers re- 
ported the frequency response and 
differential phase characteristic of the 
microwave circuits were comparable to 
or exceeding the best wire circuits en- 
gineered and maintained expressly for 
commercial telephoto service. 

In the facsimile process demon- 
strated, copy to be transmitted is 


D-52 


wrapped around a rotating drum and 
is scanned by an optical system. Light 
reflected from the scanned copy varies 
with the density of the marking, and 
through a phototube the light varia- 
tions are converted into varying volt- 
age values. White portions of the copy 
give maximum output, while black de- 
livers minimum output. 

This direct current output then am- 
plitude modulates a constant fre- 
quency oscillator operating at 2100 
CPS. Standard voice circuit is adequate 
for high definition recording. The out- 
put of the facsimile transmitter is an 
audio frequency tone in which white is 
set at zero level, with black falling to 
about -30 db. 

Oni reception, the AM audio tone is 
demodulated to yield varying voltages 
which then are converted to varying 
light intensities for recording on photo- 
graphic paper or film, or to a variable 
current for electrolytic etching on 
chemically treated facsimile paper. 

The transmitted signal is identical 
for telephoto or facsimile; the only 
difference is in the reception and re- 


cording. Telephoto, being a_photo- 
graphic process, requires chemical 
treatment in a darkroom to produce a 
print or a film negative. Facsimile re- 
quires no further processing after the 
electrolytic etching. 

In the facsimile equipment tested, 
copy was scanned at a drum speed of 
100 RPM, with definition of 100 lines 
to the inch. Consequently, facsimile 
copy rolled off the recorders at the rate 
of one inch per minute, with 9-in. 
maximum line width. A 9 x 12-in. map 
can be sent in only 12 min. 

For the demonstration, facsimile 
transmitters and receivers were located 
at the Texas Illinois general offices in 
Chicago, at Malvern, Arkansas, pipe 
line field operating headquarters; and 
in Houston, headquarters for gas pro- 
duction. These sites simulated actual 
conditions where operational need for 
graphic communication would arise. 

To avoid disrupting any of the 12 
channels in regular use, a special tem- 
porary Channel 7'2 was inserted be- 
tween the existing Channels 7 and 8. 

All receivers and transmitters al 
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Houston, Malvern and Chicago were 
looped to allow continuous reception 
at every point, regardless of the station 
originating the signal. 

Material selected to be sent by fac- 
simile included sample logs, charts and 
drawings as used in daily pipe line op- 
eration. In addition, photographs were 
made during the demonstration and 
transmitted to the other points on the 
circuit to show the physical set-up and 
to demonstrate transmission of on-the- 
spot photos. 

Prior to the test, identical copies of 
the test material were distributed to 
each reception point, making possible 
side-by-side comparisons of the origi- 
nal and the recorded copy. 

The quality of the recorded copy 
was excellent throughout the test. In 14 
hours of almost continuous transmis- 
sion there was no microwave circuit 
failure. 

Besides continuity, equally impor- 
tant to facsimile transmission is suffi- 
cient bandwidth to handle the signal 
and both sidebands. Lack of bandwidth 
would have resulted in loss of detail. 
Careful examination of the received 
copy showed no loss of detail beyond 
that normally expected in the scanning 
and recording processes. The high de- 
gree of definition retained in the re- 
ceived copy indicated the frequency re- 
sponse and differential phase of the 
microwave circuit were more than am- 
ple for facsimile. and much greater 
than that required for voice transmis- 
sion. Signal-to-noise ratio on the cir- 
cuit was measured in excess of 40 db. 
fully preventing any noise pattern in 
the recorded facsimile copy. 

The tests showed that facsimile 
could be useful to pipe line operations 
through: 

Rapid transmission of photos pic- 
turing equipment failure in the field. 

Gathering of payroll information for 
centralized accounting. 

Verification of signatures and docu- 
ments. 

Central examination of compressor 
engine performance cards. 

Drilling reports, particularly those 
containing technical terminology with 
which office personnel might not be 
familiar. 

Reports and photographs of goods 
damaged in transit. 

Centralized bookkeeping and billing 
where speed is a factor. 

Rapid transmission of aerial patrol 
photos, particularly mining or con- 
struction activity on or near the pipe 
line which might necessitate restrain- 
ing action in the interest of safety. In 
such cases, immediate examination of 
the wording of agreements with the 
landowner would be important. 

Transmission of orfice meter charts 
for analysis of operating conditions, 
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water content, Btu or specific gravity, 
or when the charts are visually inte- 
grated for billing purposes. 

In regard to the latter, it should be 
pointed out that a reproduced pur- 
chase or sales chart probably would 
not be suitable for accounting purposes 
because of the possibility of a slight 
change in dimension, due principally 
to shrinkage of the recording paper, 
plus the fact that the original chart is 
the only accepted legal record for this 
purpose. The paper used in facsimile 
recording is subject to change in dimen- 
sion because it is moist when recorded, 
then heat dried. Also, some change in 
dimension between original and re- 








corded copy might result if the circum- 





Ten and twenty-five barrel capacities. 
Twenty-five barrel kettle is com- 
pletely insulated. Power agitation 
is mechanical, absolutely prevents 
coking under continuous service. 
Powered by Wisconsin air-cooled 
engine. Mounted on Athey tracks 
or steel skids. Safety type ex- 
tracting valve, low center of ‘a 
gravity. Ten-barrel kettle 
he mounted on steel wheels with 
at 12” tread. These kettles will 
give less trouble, greater ef- 
ficiency in your operation. To 
see one call Perrault Equip- 
ment Company. 


Sole Owner, W. O. DIXON 
















ference of the transmitting drum were 
not exactly equal to the recorded line 
length at the receiver. In the photo 
recording process, the developing and 
printing of photographic film and paper 
also results in some dimensional 
change. 

One limitation of presently marketed 
facsimile equipment is the relatively 
small copy size of 9 by 12 in. maxi 
mum. Some documents, particularly 
maps and logs, are too large for the 
transmitter drum and cannot be cut 
into smaller segments for obvious rea 
sons. A solution to this problem may 
be forthcoming in a flat scanner now 
under development which can scan 
material not adaptable to a drum. * 


TAR-HEATING KETTLES 


Power-Agitated, Absolutely Non-Coking 


ALSO: Cleaning and 
Priming Machines and 
Coating and Wrapping 
Machines in both line trav 
eling and stationary types. 
Patch Pots, Burners, and 
Accessories. Glass Pipe 
Wrap, Asbestos Felt Pipe 
Wrap, and Kraft Wrap. 
Rock Shield. 


AND: Pneumatic-Tired 
Lowering-In Cradles, Ad 
justable Pipe Cradles 
Five-Roller Cradles, Tongs 
Sling Belts, and Hooks 
Line-Up Clamps. Hand 
Tools. Supplies and Equip 
ment of every sort. 
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TELEPHONE 5-1103 @ 1130 NORTH BOSTON @ TULSA 6, OKLAHOMA 
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PIPING SYSTEM PULSATIONS 


Gas PULSATIONS in reciprocat- 
ing compressor service result from the 
periodic intake and discharge of gas 
from compressor cylinders. This ac- 
tion of the compressor cylinders sets 
up waves of gas compression and rare- 
faction that travel through the piping 
system at the velocity of sound. 

Field measurements have shown that 
the amplitude (peak to peak) of the 
gas pulsations in the nozzles of the 
cylinders for compressors used for gas- 
transmission purposes is in the range 
of 6 to 10 per cent of the operating 
pressure for normal compressor opera- 
tion. During abnormal operation, the 
gas pulsations can be higher than the 
normal 10 per cent. 

It is recognized that pulsative waves 
induced by reciprocating action of 
compressors are capable of setting up 
vibrations in the piping at locations 
within the compressor-plant area and 
also some distance from the compres- 
sors. These vibrations can be, and are, 
serious when the natural frequency of 
a span, or configuration of piping, is 
equal to the frequency of the pulsa- 
tions. When these phenomena occur, 
the periodic forces of the pulsations 
get into step with the natural vibra- 
tional period of the piping and rein- 
force the vibrational displacement. 
This reaction results in the genera- 
tion of extraneous noise and dynamic 
stressing of the pipe with subsequent 
fatigue failure of the piping system. 

Gas pulsations often adversely affect 
the accuracy of orifice-plate flow meas- 
urement. In some cases, the presence 
of pulsations cause the pens on flow 
recorders to oscillate to the extent that 





Pressure Drop 
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The Fluor Corporation 


it is difficult to determine an accurate 
average. In other cases, the recorder 
pens are damped to the extent of draw- 
ing a smooth line on the chart, but an 
error in flow measurement still exists. 


Methods of Control 

The magnitudes of gas-pulsation 
problems are difficult to predict before 
a compressor plant is placed in opera- 
tion. In many cases, otherwise well- 
designed plants have received unfa- 
vorable criticism from operators and 
management because of operating dif- 
ficulties caused by the presence of ex- 
cessive gas pulsations under actual op- 
erating conditions. Through the dili- 
gent use of dynamic relationships in 
the design of compressor-plant piping 
and pulsation-dampening equipment, 
however, the problems attributed to 
gas pulsations can be minimized. 

There are two basic ways of con- 
trolling these gas pulsations: 

Resistive: Methods whose effici- 
ency is a function of pressure drop 
and consist of a reduction in area of 
the flow path by means such as ori- 
fice plates and valves. 

Reactive: Methods whose effici- 
ency is a function of frequency and 
consist of properly designed changes 
in pipe sections and internals such 
1“Correction and Prevention of Engine Pip- 

ing Vibrations,” by N. H. Moerke and C. New- 
man, Proceedings, 28th Annual Fall Meeting of 


the California Natural Gas Association, October 
8-9, 1953, pp. 37-46. 


as low or high pass dampeners. 

Resistive Types. These methods of 
controlling gas pulsations have been 
used in the past and are occasionally 
found in present day plants in the form 
of orifice plates and pinched valves. 
The general use of this type of con- 
trol is not recommended, however, un- 
less it is designed for a specific purpose 
as it has certain disadvantages that 
override its advantages of low initial 
cost and small physical size. These dis- 
advantages are that its efficiency is a 
function of the gas-pulsation ampli- 
tude, with generally low efficiency and 
high resistance to flow, or high pressure 
drop. A graph is presented, Fig. 1, 
which shows a typical curve for ef- 
ficiency versus pulse pressure for this 
type of control method on gas pulsa- 
tions. 

The simplest form for this control 
device is a valve placed in the system 
at the point that requires control. The 
more elaborate form, which requires 
a knowledge of design, is the placing 
of an orifice within a volume chamber. 

Reactive Types. These methods of 
controlling gas pulsations are presently 
in use On systems where reciprocating 
compressors are used to compress and 
transport gas. The basic reactive type 
dampener is used in three major ways, 
as (1) side-branch resonators, (2) 
high-pass dampeners, and (3) low- 
pass dampeners. 

Side-branch resonators are absorp- 
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tion devices that give negligible pres- 
sure drop to the system, but have a 
limited frequency range and can be 
used to advantage on essentially con- 
stant speed compressors. Fig. 2 is the 
characteristic attenuation curve for this 
type of pulsation control. 

The forms of this type of control 
device are composed of volume cham- 
bers and orifice plates, volume cham- 
bers and pipe lengths, or just pipe 
lengths all of which can be attached 
to the laterals, headers or normal surge 
chambers of the compressors at a side 
branch. 

High-pass dampeners are dampen- 
ers that allow passage of the high fre- 
quencies and attenuate the low fre- 
quencies. They can be designed to have 
low pressure drop with high attenua- 











TABLE 1. 
Type 
Dampener Advantages Disadvantages 
Resistive Essentially insensitive Low efficiency. 


igh pressure drop. 
Limited frequency 


to frequency. 
Resonator Negligible pressure 


range 
Limited configurations. 
Requires constant 
speed operation. 
Passes high frequencies. 


rop. 
High efficiency. 


High Pass Low pressure drop. 


High efficiency. Recurrent dampener. 

Wide frequency range. Limited configurations. 
Low Pass Low pressure » 4 Pp. Passes low frequencies. 

Wide frequency range. Recurrent dampener. 

High efficiency. 

Adaptable to many 


configurations. 








tion characteristics for pulsation con- 
trol. Fig. 3 shows a typical curve for 
efficiency versus frequency for this 
type of control method. In order to 
show the recurrent characteristic, the 
curve is drawn arbitrarily showing a 
recurring attenuation peak at 10 cycles. 
This recurrent characteristic is a func- 
tion of the physical geometry of the 
dampener. 

The forms of this type of control de- 
vice are composed of a length of per- 
forated pipe and external shell, which 
can be inserted in the lateral in-line 
dampener or replace the normal vol- 
ume (manifold dampener) bottle of 
the compressor. 

Low pass dampeners are dampeners 
that allow passage of the low frequen- 
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Choice for Pipe citing and Bev 


PIPE CUTTING & BEVELING 


Quick, easy operating. Just slips 
over pipe, no hinges or latches 
to open or close. Light weight 
reduces fatigue factor. Clean, 
accurate cuts. 


Sizes 1 to 5 for Pipe 4” to 36” diameter. 
No. 5 machine available with optional 
closed gear section, insertable after 
pipe machine is slipped over pipe. 





SHAPE & COUPON CUTTING 


For cutting pipe to weld angular 
intersections to job requirements. 
Coupon cutting for welding 
analysis. Easily operated. 





OUT-OF-ROUND ATTACHMENT 


For accurately cutting out-of- 
round pipe, maintaining interval 
between torch tip and out-of- 
round pipe insuring clean, ac- 
curate cut. 


ABILITY. 
SPEED, ACCURACY, DEPEND 
for SERVICE AND ECONOMY — IT’S MATHEY 


¢ 























MACHINE WORKS, INC. 


212 SO. FRANKFORT 9% TULSA, OKLA. * PHONE Diamond 3-3623 


Original manufacturers and engineers of all Mathey type Pipe Cutting and Beveling machines. 
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cies and attenuate the high frequencies. 
These also can be designed for low 
pressure drop with high attenuation 
characteristics for pulsation control. 
Fig. 4 shows a typical curve for ef- 
ficiency versus frequency for this type 
of control method. In order to show 
the recurrent characteristic, the curve 
is drawn arbitrarily showing a pass fre- 
quency at 10 cycles. This recurrent 
characteristic is a function of the 
physical geometry of the dampener. 
The forms of this type of control 
device are composed of two chambers 
and inter-connecting pipe and can be 





adapted to almost any configuration. 
The manifold configuration is designed 
so that one chamber of the dampener 
is used as the volume bottle for the 
compressor cylinder, thereby, replac- 
ing the normal volume bottle. The in- 
line dampener consists of an elongated 
shell that is divided into multiple 
chambers with appropriate intercon- 
necting tubes and is inserted in the 
lateral piping as close to. the compres- 
sor as possible. 

The two-bottle dampener consists of 
two separate chambers that are con- 
nected by a properly sized intercon- 





Here’s a dry Gas Scrubber that will 


take a 100% overload without loss of efficiency 


Aerotec Gas Scrubbers enjoy a wide acceptance with leading pipeline 
companies. This recognition is the result of many advantages: 


1. Dry Delivery 


Aerotec Gas Scrubbers deliver gas free from dust and liquid 
carryover. They employ no fluids in the scrubbing process. 


2. Overload Provision 


Aerotec Gas Scrubbers will operate for a period at 100% over- 


load without loss of efficiency. 


3. Compactness 


These units are a fraction of conventional scrubbers in size. 


4. Manifolding 


Aerotec Gas Scrubbers lend themselves to convenient parallel 
operation up to any capacity. Any unit may be removed from 
the line without affecting gas delivery. 


5. Simplicity 


Aerotec units are simple in design and practically foolproof. 


Why not check with our project engineers? They are experienced in 
methods of removing foreign matter from gas. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. 


Manufacturers 


THE AEROTEC CORPORATION 
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necting tube with one chamber used 
as the manifold volume bottle while 
the second chamber is inserted in the 
lateral. The dampening system, which 
considers the complete plant piping 
between the compressor cylinders and 
header system as a pulsation dampener, 
requires the proper relationships be- 
tween volume bottles, headers, and 
lateral piping. 


Characteristics of Control 
Methods 

Table 1 is a tabulation of the gen- 
eral characteristics of the various 
methods of controlling pulsations. Each 
method has a definite use dependent 
upon the existing circumstances sur- 
rounding the pulsation problem. The 
high-pass and low-pass dampeners have 
the wider utility with the low-pass 
dampener being the more adaptable to 
various design situations. Figs: 3 and 
4 show more clearly the recurrent 
characteristic, which is tabulated as a 
disadvantage in Table 1. This recur- 
rent characteristic is a function of the 
geometry of the dampener, and its 
magnitude and frequency is not always 
predictable by simplified theories. 


Residual-Pulsation Limits 

Invariably during conversations or 
discussions regarding control of pulsa- 
tions, someone will ask the question, 
“How much control or damping is re- 
quired to prevent vibration or meter- 
ing errors?” This question is difficult 
to answer specifically as each type 
plant is slightly different in design as 
to compressors, piping, etc. Some gen- 
eral areas of acceptable residual-pulse 
pressures can be ascertained, how- 
ever. 

For plants where vibration is an ex- 
pected or a prevalent problem, the 
areas fall into two categories depend- 
ent upon the basic plant design. In 
plants that follow the pattern of grade- 
type piping and which are well de- 
signed in accordance with dynamic re- 
lations for structural supports, 1% per 
cent (12 peak to peak) of average pres- 
sure is acceptable. Where plant design 
follows the pattern of overhead-type 
piping, there is more room for errors 
in dynamic relations of the structural 
supports so we have two regions of 
acceptability: 14% to % per cent (% 
peak to peak) of average pressure for 
well designed, and % to % per cent 
(2 peak to peak) of average pressure 
for average design. 

For plants where metering problems 
exist or are expected, the maximum 
residual-pulse pressure ranges from 
4 to 1/10 per cent (% peak to peak) 
of average pressure and is dependent 
upon type and range of the meter and 
its position in relation to compressors. 


xz 
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Aluminum Line Installed In Lake 


Creole seeking answer to problem of damage 
by Teredos to coatings and subsequent corro- 
sion on steel pipe in lake’s brackish waters 


THE voracious appetite of a small 
aquatic animal called the Teredo has 
prompted construction of the world’s 
first permanent underwater oil pipe 
line of aluminum. 

The 1000-ft line was recently welded 
and submerged in Lake Maracaibo, 
Venezuela. Engineered by Creole Pe- 
troleum Corporation with the assis- 


After the line was on lake bottom, it was 
pressure tested to 500 psi. Workmen are 
shown attaching a hose to riser for test. 


_— 
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tance of Aluminum Company of 
America, the installation will carry 
crude oil from an underwater well of 
Creole’s Bachaquero field to a flow sta- 
tion on the lake shore. 

The pilot installation of aluminum 
pipe came after a protective coating ap- 
plied to a steel pipe installation was at- 
tacked by the barnacle-like Teredo. 
With the coating damaged, the ferrous 
metal was exposed to corrosive action 
by Lake Maracaibo’s brackish waters. 

Aluminum, highly resistant to salt 
water corrosion, was selected to com- 
bat the Teredo. Alcoa, successful op- 
erator for over five years of an under- 
sea aluminum gas line in Matagorda 
Bay, Texas, was called on for techni- 
cal assistance. 

Approximately 700 feet of alumi- 
num 4-in ASA Schedule 40 pipe was 
submerged to carry oil at a depth of 
15 to 20 ft below the lake surface. Pipe 
was supplied in 40-ft joints, each weigh- 
ing 150 lb. 

Installation of the line began with 
double-jointing of the sections. The 80- 
ft joints were then loaded on the regu- 
lar pipe-laying barge of Creole Pe- 
troleum and welded into a continous 
line. The pipe was anchored to the lake 
bottom with 280-lb concrete weights 
set at 40-ft intervals. 

At each end of the line, aluminum 
pipe risers emerge vertically from the 
bottom. One terminal is connected to 
the well, the other to the flow station. 
Test sections have been installed in 
each riser to allow easy, periodic ex- 
amination of the line. 

The job took only six and one-half 
hours from the time welding opera- 
tions began on the barge until the line 
was on the bottom. 

Prior to this pilot installation, Al- 
coa’s Aluminum Research Laboratories 
were called on to predict the corrosion 
resistance of aluminum alloys to the 
waters of Lake Maracaibo and to the 
crude oil produced by the well. Since 
the lake connects with the sea, the 
water is slightly salty or brackish. Ex- 
haustive tests indicated that aluminum 


would offer long life for this applica- 
tion. kk * 
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Aluminum underwater oil pipe line (above 
is shown being lowered into Lake Mara 
caibo, Venezuela, from a barge. 


Welder completing welds (below) on 90 
deg elbow that connects the underwate: 
line to riser that brings line to surface. 





Double jointing of aluminum pipe wa 
cone in a single pass weld. Cut-away 
sample of weld is shown here. 





D-57 





Instrumentation Report 



























Semi-Automatic Control 


SEMI-AUTOMATIC control of oil 
pipe line pressure and flow by means 
of electrical pressure-sensing devices 
has been provided for the handling of 
Canadian crude at two pumping stat- 
ions completed recently on the new 
256-mile, 16-in. Minnesota Pipe Line 
connecting Great Northern Oil Com- 
pany’s new 25,000 bbl per day refinery 
at Pine Bend, Minnesota, near St. Paul, 
with a delivery point on Lakehead Pipe 
Line at Clearbrook, Minnesota. 

Tankage has been erected at Clear- 
brook to receive the crudes from Sas- 
katchewan, transported via South Sas- 
katchewan, Interprovincial, and Lake- 
head pipe lines. One of the two new 
stations is at Clearbrook and the other 
near Little Falls, Minnesota. 

Five SR-4 pressure cells, operating 
on the principle of the bonded resist- 
ance wire strain gage, are used at each 
pumping station to measure station suc- 
tion and discharge pressures. Two of 
the pressure cells, one on suction and 
one on the discharge line beyond an 


FIG. 2. Manual control panel at the Little Falls pumping station 
includes three pressure indicators operated by pressure cells 
through electronic amplifiers in the cabinet below. They show 
station suction pressure (left), station discharge pressure, and dis- 
charge line pressure. Latter indicates the pressure drop across 


the throttle valve. 





Pressure Cells Provide 3 


On Minnesota Pipe Line 


FIG. 1. 








Discharge line pressure at Little Falls pump station is 


measured electrically by two load cells mounted vertically above 
the pipe (left). One is connected through an electronic amplifier 
to a pressure indicator (extreme right, Fig. 2) and the other toa 
recorder-controller (Fig. 3) for automatic control of the discharge 
throttle valve (center). A third load cell, right of valve, measures 
station discharge pressure, also indicated by a meter in Fig. 2. 


automatic pressure control valve, are 
electrically connected with a recorder- 
controller that controls this valve pneu- 
matically. 

In each station, three pressure cells 
are electrically connected into pres- 
sure indicators on an instrument panel. 
These indicators are volt meters cali- 
brated to read directly in pounds per 
square inch and are operated by elec- 
tronic amplifiers that convert the ex- 
tremely small variations in the cell out- 
put into power enough to operate the 
meters. These indicators show two 
discharge pressures (on each side of 
the automatically controlled valve) 
and the station suction pressure. 


to be held. 
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At the Clearbrook station the suction 
pressure cell and indicator have a 
capacity of 100 psi, while at the booster 
station at Little Falls, the suction pres- 
sure capacity of the cell and indicator 
is 600 psi. Discharge pressure cells at 
both stations have capacities of 1500 
psi on the station side of the control 
valve and 1200 psi on the discharge 
line. 

Use of the electrical pressure sensing 
devices simplifies centralization of in- 
strumentation that may be at any dis- 
tance from points of measurement, and 
eliminates the use of hazardous and 
often leaky oil lines to control and in- 
strument panels. xe 


FIG. 3. Discharge pressure is automatically controlled, taking 
pressure signals from the two load cells: one on station suction 
line and one the station discharge line (Fig. 1). The instrument 
records both pressures and controls the throttle valve (Fig. 1) 
pneumatically. The operator is setting the discharge pressure 
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Dense asphalt mastic compound 


weighs up to 240-lb per cubic foot... 
it’s corrosion resistant too! 


Dual Purpose Coating 


P 605 


For Submarine Pipe Lines 


SQouTHERN PRODUCTION COMPANY 
has developed a new, single-shot coat- 
ing for underwater pipe lines. It is de- 
signed to serve (1) as a weight coating, 


' and (2) as a corrosion resistant coating. 


’ If the promises of pilot experiments 
are fulfilled, submarine pipelining may 
become cheaper and better. 

The new coating is a dense asphalt- 
mastic compound, interlaced with 
minute slivers of glass fiber to give it 
tensile strength. The mixture also 
contains varying amounts of weighting 
materials that can give it a density 
ranging all the way from 130 lb per 
cubic foot up to 240 lb per cubic foot. 


How Coating Is Applied to Pipe 

Basically, the coating operation as 
devised by Southern Production is 
simple. After the pipe is primed (as far 
as three weeks ahead) the coating is 
heated to about 300 F and extruded 
onto the pipe in any desired thickness. 
Then the coating is double-wrapped 
with fiber glass, cooled to about 180 F 
and compacted with air hammers. A 
heavy water spray cools the coating on 
down to approximately 80 F and the 
pipe is ready for sea. 

Real secret of the operation, if there 
is one, is the compaction that the coat- 
ing receives in the middle cooling 
range. Air hammers, mounted around 
the pipe, drive a circle of interlocking 
steel shoes against the warm coating. 
This not only makes the coating more 
dense, but also increases the bond be- 
tween pipe and coating. 

As a matter of fact, Southern Pro- 
duction engineers claim the coating 
will not spall off until the pipe is bent 
past its elastic limit. 

If this proves true, one of the old 


bugaboos that has plagued submarine 
pipeliners may be laid to rest. In the 
past, weight-coated lines had to be 
handled gingerly, keeping the pipe as 
straight as possible. If it ran too sharply 
from the lay barge onto the ocean floor, 
coating would crack off. And the 
deeper the water, the greater this 
hazard. 

But if the new coating fulfills the 
predictions of its developers, this fac- 
tor will become far less important. The 
main worry will be to keep the pipe 
within its own elastic limits in bend- 


ing to prevent buckling and permanent 
deformation. 


Equipment Designed for 
Coating at Sea 

Southern Production has a pilot 
model of the coating machine that has 
proved highly successful. As a result 
the company is now building a large 
commercial model of the machine in 
New Orleans. It will be used to coat 
several of Southern Production’s own 
lines early next year. 

The equipment is designed primarily 
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Unique feature of the new process is the compaction of the coating. Mastic is extruded 
on to pipe (left), wrapped with glass fiber, and compacted by machine at right. Air 
hammers mounted around pipe drive a circle of interlocking steel shoes against the 
warm coating, making it more dense and increasing bond between pipe and coating. 
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This GTD-300 Trenchdril suspended from a 
tractor boom is the last word in drilling effi- 
ciency and mobility. Maximum penetration 
is obtained by the combination of powerful 
feed, strong rotation and the constant air 
blast which gets you quickly through dirt 
capping and the broken surface formations. 


© 


This “High demand" air job is about as tough as 
they come on a compressor. A pair of Chicago Pneu- 
matic “Power Vane" Rotaries supply 1800 cu. ft. of 
air needed for quick testing on this pipeline job. ¥ 





Terstilem miterthinreiate 


PNEUMATIC TOOLS * AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIE 
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rigs that are YY) Wf? AUK : 


Chicago Pneumatic equipment affords top operating 
economy .. . always proves itself dependable 

when the going gets tough. That’s why pipeliners 
specify Chicago Pneumatic. Now is the time for you 
to review your equipment needs... call your nearby 
CP Sales engineer . . . he’ll bring you up to date 

on the latest CP equipment. 

Chicago Pneumatic Tool Company, 

8 East 44th Street, New York 17, N. Y. 
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. @4 This 600 cu. ft. CP ‘Power Vane"’ Rotary Compressor and. ~ & 4 i 
* 42 GTD-300 Trenchdril combination is a ditching rig that's “sae fe hn 2 
-% ——s really going places! The compact ‘‘Power Vane"’ Rotary a. " 

~ is easily mounted on crawler tracks that afford maximum Jae 
stability, maneuverability and flotation. 
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Top and side views of lay barge show manner in which coating operation is conducted at sea. 
A large commercial model of the machine is now under construction for use early next year. 


to be used on a lay barge, coating the 
pipe joint by joint after it has been 
welded into the line. (See the accom- 
panying illustration.) 

The equipment, however, will work 
equally well in a pipe yard. In this case, 
however, the pipe will have to be 
coated at each weld with a field mold 
before it is launched into the water. 


Strength 

Laboratory tests show that the new 
coating will withstand about 800 
psi without deforming. Loads in excess 
of this amount will cause it to deform, 
but without internal separation. For in- 
stance, under a load of 60,000 Ib a 4-in. 
cylinder 2'2-in. high deforms to ap- 
proximately a 6-in. cylinder that is 
l-in. high. 


Weight, Thickness, Composition 
For Underwater Lines 

A tentative schedule of weight and 
thickness of coatings for underwater 
lines having an assumed specific gravity 
of 1.3 is given in the following table. 
(Lines designed for a specific gravity 
of 1.3 will be 1.3 times heavier in air 
than the weight of fresh water dis- 
placed by the coated pipe.) 
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Weight 


Pipe size 
inches Ib/eu ft in inches 

6%x 

to 
10% x #s 130 %* to 1% 
12% x 

to 
18 x 4} 170 1% to2 
20 x 43 

to 
24x x5 210 1% to2 
26x Ys 

to 
30x % 230 2 to 214 





*In fresh water a coating thickness of only %- 
in. instead of 7-in. is required for the 6%-in. 
x 4-in. pipe. All larger sizes require the same 
thickness in fresh water as that shown for salt 
water. 


Asphalt Mastic for 
Corrosion Protection 

The trouble with any new coating is 
that it takes years to properly evaluate 
its corrosion resistance. Southern Pro- 
duction is now conducting tests of the 

ew coating in the most corrosive areas 

of southern Louisiana, but it will be 
years before the results can be 
evaluated. 

However, Southern Production en- 
gineers were able to come up with 
what they believe is an accurate pre- 
diction of the coating’s behavior so far 
as corrosion protection is concerned. 
In 1940 the American Petroleum In- 
stitute issued a paper, “API Pipe Coat- 


ing Tests, Final Report.” It was a sum- 
mary of the results of a 10 year test 
of 19 different pipe coatings made by 
the API in conjunction with the Na- 
tional Bureau of Standards. Tests 
showed asphalt mastic to be a highly 
satisfactory coating. 

Since the new coating is simply as- 
phalt mastic, modified in such a way 
that corrosion protection properties 
should reasonably be expected to im- 
prove, the engineers are betting it will 
excel anything laid in the Gulf so far. 
As a matter of fact, thickness alone 
should enhance corrosion resistance. 


Durability of Asphalt Mastics 
General P. H. Timothy, of Southern 
Production, who first conceived the 
idea of the dual purpose coating, points 
out that asphalt mastic is anything but 
untried and new. It is used for high- 
ways and airport runways in all cli- 
mates and conditions. It is used for 
jetties and shore protection works. 
But the most dramatic example is an 
asphalt mastic revetment at Assur on 
the Tigris River which was constructed 
about 1300 BC. This structure is still 
satisfactorily serving the purpose for 
which it was originally designed! * * 
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Pipe Line Projects 





interstate Oil’s Fleet 
Wins Safety Award 
Interstate Oil Pipe Line Company’s 
passenger car fleet has been accorded 
national honor for its overall safety 
performance. The company was 
awarded a Third Place Trophy in 
Group 1, Western Region, for operat- 
ing 3,843,810 vehicle miles from July, 
1954 through June of this year with 
an accident ‘rate of only .21 accidents 
per 100,000 vehicle miles. Under con- 
test rules of the National Safety Coun- 
cil, the slightest scratch or fender dent 
is considered a reportable accident. 
xk kk 
Link in Pacific Northwest 
Gas Line Completed 
First link in Pacific Northwest Pipe 
Line Corporation’s 1500-mile gas line 
has been completed near Durango, 
Colorado. This is the “gathering end” 
—the San Juan Basin section—of the 
overall $160,000,000 line that will de- 
liver natural gas to Pacific Northwest 
markets. Gas is scheduled to move in 
the line by January 1, 1957. 
kkk 
Piceance Field Gas Loop 
Construction Underway 
Pacific Northwest Pipeline Corpora- 
tion now has under construction a 43- 
mile line to bring natural gas from 
General Petroleum Corporation’s wells 
in Rio Blanco, Colorado. It will join 
the company’s main line at a point 
near Rangely. The loop will also have 
16 miles of gathering lines into the 
Piceance Creek field. Contractor for 
the line, which is expected to be in op- 
eration next July, is R. H. Fulton & 
Company, Lubbock, Texas. 
* #& 2 
Sinclair Will Replace 
300-Mile Crude Line 


Plans for constructing 300 miles of 
new crude oil pipe lines from Jacks- 
boro in North Central Texas to Hous- 
ton as replacement for an outmoded, 
small diameter system have been an- 
nounced by Sinclair Pipe Line Com- 
pany. 

The line is expected to cost approxi- 
mately $14,000,000 and will be built 
Over a three-year period. 

Construction has begun on the first 
portion of the line, a 150-mile segment 
of 18-in. pipe from. Jacksboro to 
Mexia. This portion will replace two 
parallel 8-in. lines. 

The second segment from Mexia to 
Houston will be of 20-in. pipe and 
will replace existing 8 and 12-in. lines. 
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At Mexia the new line will connect 
with a Sinclair line from the East 
Texas fields now delivering into the 
existing system to Houston. 

The new line will provide needed 
additional capacity to move Southern 
Oklahoma, North Texas and East 
Texas crude into the Gulf Coast re- 
finery area. 

x * * 
Merger Now Effective for 
Texas Eastern Companies 


Merger of Texas Eastern Produc- 
tion Company with and into Texas 
Eastern Transmission Corporation, re- 
cently approved by the stockholders 
has been made effective November 30. 
Under merger agreement, Production 
shares will be converted into shares of 
Transmission common stock at the 
rate of 2.6 Production shares for one 
share of Transmission common stock. 


kk * 
U.S. Firms to Bid On 
Three Lines in France 


Three additions to France’s pipe line 
network have been scheduled for early 
construction. The government’s new 
pipe line projects, valued at $7,000, 
000, have been opened to U. S. con- 
tractors. 

The first project, at Langres-Belfort, 
calls for 125 km of 8-in. line. The esti- 
mated installation cost is $2,771,430, 
with work to be completed in the 
spring and summer of next year. Bids 
will be called on January 11 and closed 
February 22. 

An $800,000 line will be undertaken 
next spring at Cambrai-Anvers. In- 
volved is 52 km of 10-in. line. Bids 
will be taken on January 7 and closed 
on February 18. 

At Le Havre-Cambrai, construction 
calls for 230 km of 12-in. line at an 
estimated cost of $3,430,000. The 
work is to be done between April and 
October, 1956. Bids will be called for 
on December 14 and closed on January 
25. 

a ae 
Phillips Builds Ammonia 
Plant in Washington 

Work is to begin next spring on a 
$20,000,000 ammonia plant to be con- 
structed at Pasco, Washington. Plant 
is being built by Phillips Chemical 
Company, Bartlesville, Oklahoma, and 
the Pacific Northwest Pipe Line Cor- 
poration, Houston, Texas. Natural gas 
from the San Juan Basin, moving 
through Pacific Northwest’s line now 
under construction, will be used in the 
manufacture of ammonia. 


Panhandle Eastern to 
Build 132-Mile Loop 


Panhandle Eastern Pipe Line Com 
pany, Kansas City, Missouri, has re- 
ceived approval for the construction of 
132 miles of lateral loop lines, enabling 
the company to distribute additional! 
natural gas to its wholesale customers 
in the Midwest. The line, and its facili- 
ties estimated to cost $4,474,900, will 
make available an additional 167,000, 
000 cu ft per day of gas to bring Pan- 
handle’s deliveries to its customers to 
1,237,236,000 cu ft daily. 

The action was granted by FPC, 
which at the same time granted au- 
thorization to Trunkline Gas Company, 
Houston, Texas, to deliver approxi- 
mately 80,000,000 cu ft of additional 
gas per day to Panhandle. Operation 
of other facilities which Panhandle has 
been constructing as operational im- 
provements on its system to increase 
its system capacity by another 80,000, 
000 cu ft per day was approved. 

x & * 
Texas Eastern Completes 
377-Mile Gas Line 


Tests are being run on Texas East- 
ern Corporation’s new 377-mile nat- 
ural gas line between Beaumont, Texas, 
and Kosciusko, Mississippi. Compres- 
sor facilities are now in the process of 
completion. Seven new stations with a 
total capacity of 89,200 hp are being 
readied and additions to existing sta- 
tions totaling 31,020 hp are soon to 
be complete. 

The 30-in. line, which cost over 
$70,000,000, will join Texas Eastern’s 
existing line at Kosciusko to take gas 
northeast to Connellsville, Pennsy!- 
vania. The line will permit a continued 
flow of gas to the eastern markets afte! 
the company’s Little Big Inch line is 
converted to products transmission. 

Brown & Root, Inc., Houston, 
Texas, who coordinated construction 
of the entire project, is contractor. 

ae 
Build 132-Mile Loop . 
Petition Up for FPC Debate 


Lines are being drawn in the on- 
coming fight before the FPC, debating 
approval of Tennessee Gas Transmis- 
sion’s 1112-mile line. Tennessee and 
its newly-formed Midwestern Gas 
Transmission Company affiliate plan to 
export Canadian natural gas through 
the line. Coal operators, railroads, and 
labor groups have announced their in- 
tention to fight Tennessee’s petition 
(See details in November issue of Oi! 
Gas Pipelining.) 
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Projects 


Trans-Canada to Take 
Canadian Gulf’s Gas 


Long-term sales and purchase con- 
tract for 100,000,000 cu ft of natural 
gas per day in the first year has been 
signed by officials of the Trans-Canada 
Pipe Lines,-Ltd., and Canadian Gulf 
Oil Company. The gas will come from 
the Pincher Creek field of southern 
Alberta, which has presently-known 
gas reserves estimated at three trillion, 
100 billion cu ft. 

Signing of the contract follows re- 
cent announcements outlining Trans- 
Canada’s progress in plans to construct 
a 2250-mile line to take Alberta nat- 
ural gas to Eastern Canada. The com- 
pany plans to begin work on the 
Toronto-Montreal section of the line in 
the spring. An order for $9,000,000 
worth of pipe for that section has 
been placed. 

Contract calls for the purchase by 
Trans-Canada Pipe Lines of a mini- 
mum of 170,000,000 cu ft daily each 
year after the first year for the balance 
of a 25 year contract for a total of 300 
billion cu ft. 

Earlier this year, Trans-Canada 
signed gas purchase contracts with sev- 
eral other Alberta producing compa- 
nies involving in excess of 135,000,000 
cu ft of natural gas daily, approximate- 
ly one-quarter of the present require- 
ments of the Trans-Canada line. This 
amount, together with the Canadian 
Gulf contract quantities, amounts to 
approximately 60 per cent of the pipe 
line company’s present requirements. 
Several other gas purchase contracts 
currently are being negotiated. 

Meanwhile, Tennessee Gas Trans- 
mission Company has filed application 
with the FPC to import 200,000,000 
cu ft of gas daily from Trans-Canada 
at Emerson, Manitoba, and an addi- 
tional 200,000,000 cu ft daily, if and 
when it is available. TGT has also 
agreed to sell to Trans-Canada under 
a short-term contract up to 90,000,000 
cu ft daily at Niagara for the Toronto- 





Patent No. 2,598,921 
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Montreal line until Alberta gas arrives 
through the all-Canadian line, and to 
import from Trans-Canada at Niagara 
natural gas over and above the require- 
ments of eastern Canada once the AIl- 
berta gas is being carried through the 
all-Canadian line. 


kk 
Ship Canal Project 
To Move 20 Lines 


Deepening of the Port Aransas- 
Corpus Christi, Texas, waterway is 
forcing relocation of some 20 pipe 
lines. The ship channel will be widened 
to 200 ft and dredged to a depth of 
34 ft. Present dimensions of the canal 
are about 190 ft wideand 14 ft deep. 

Twelve companies have filed for per- 
mits to lay a total of 35 lines across the 
channel, although this number includes 
10 which will be removed after the 
relocation of the project, and two new 
lines which do not now cross the chan- 
nel. These range in size from 3 to 30 
in. 

Construction permits have been 
asked by Humble Oil & Refining, 
Houston Natural: Gas Corporation, 
The Texas Pipe Line Company, South- 
ern Pipe Line Corporation, Duval Pipe 
Line Company, Central Power & Light 
Company, Products Pipe Line Com- 
pany, Phillips Pipe Line Company, Co- 
lumbia Southern Chemical Corpora- 
tion, Sinclair Oil & Gas, Sinclair Refin- 
ing Company, and Sinclair Pipe Line 
Company. 

=x & 2 


Gas Pipe Line Expenses, 
Revenues, Taxes Increase 

Natural gas pipe line company op- 
erating revenues have increased 16.6 
per cent in the year ended August 31 
over the year-earlier period. These 
revenues totaled $1,769,721,198 as 
against $1,517,839, 905 for the pre- 
vious Operating year, the FPC has re- 
vealed. 

Operating expenses of the natural 
gas we line companies boanue J the 


month of August, 1955, Consisting 
principally of the cost of purchased 
gas and transmission costs, totaled 
$87,080,138, up 20 per cent over Ap. 
gust of last year. 

Taxes charged to operations by pipe 
line companies during the 12 months 
ended August, 1955, amounted to 
$185,673,635, higher by 11.7 per cent 
than charges of $166,150,908 in the 
similar period ended August, 1954, 

x kk 
Gulf Refining Builds 
Knoxville Terminal 

Gulf Refining Company has ap- 
nounced plans for construction of a 
pipe line terminal in Knoxville, Ten- 
nessee, to speed delivery of Texas oil 
products to its East Tennessee mar- 
kets. 

The $100,000 terminal, scheduled 
to be in operation in about four 
months, will take products moved from 
the company’s Port Arthur refinery 
through Baton Rouge, Louisiana, and 
then shipped via Plantation Pipe Line 
to East Tennessee and adjoining states. 
At present, light oil shipments being 
transported to the terminal are being 
brought into Knoxville by barge to 
docks on the Tennessee River. 

x * * 


Montana-Dakota Utilities 
Will Add 41-Mile Line 


Montana-Dakota Utilities Company, 
Minneapolis, Minnesota, has received 
FPC permission to build an estimated 
$1,428,000 of natural gas facilities on 
its Williams County, North Dakota, 
system. 

The facilities are: a 41.8 mile 12-in. 
transmission main; 11,520 ft of branch 
transmission mains; two gas measure- 
ment stations; gas distribution systems 
to supply the towns of Ray, Wheelock, 
Epping and Springbrook, North Da- 
kota, with initial natural gas service; 
and an emergency connection between 
the 41.8-mile line and an_ intrastate 
system now under construction. 


THE SUPERIOR BELT SLING... 


is the answer to handling coated pipe... 


FAST, SAFE AND ECONOMICAL 


e ONE MAN OPERATION: Fast and Easy to hook up—no heavy bolt to handle 


e@ SAFETY: Tremendous Strength and Dependability 


e PURCHASING ADVANTAGE: Low Initial Cost—Great Wearing Quality. 


Put the Superior Belt Slings to work on your next job and be convinced 
they will save you time and money. 


Phone, Wire or Write for full information. . 


VIC KNUDSEN CO. marine anv invustriat RIGGING 


134 Sacramento Street 


San Francisco 11, California 
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Projects 


Westspur Crude Line Work 
To Be Winter Operation 


A radical experiment, which may be a gamble for the 
contractor, is being tried in the construction of the Westspur 
Pipe Line Company’s 110-mile, 12-in. crude oil line and 
gathering systems in southeastern Saskatchewan. A surpris- 
ingly quick decision by the Federal Board of Transport Com- 
missioners gave permission to Westspur to lay the line, over 
arguments of two competitors. Contract was awarded imme- 
diately to Majestic Contractors, Ltd., Edmonton, and pipe 
had already been ordered subject to a cancellation clause, 
so that deliveries were able to roll from the mill imme- 
diately. The company hopes to have the line in the ground 
before the end of the year. Pipe stringing started out of 
Midale, western terminus of the system, in October. 

Management is being provided by Imperial Pipe Line 
Company, Ltd., subsidiary of Imperial Oil Ltd., the prin- 
cipal sponsor of Westspur. Imperial Pipe Line now operates 
the largest gathering system in Canada (until the Pembina 
system is complete in two or three years) and has the expe- 
rience required to handle a high-speed job of construction. 
It is providing the engineering staff and supervisors and acting 
as Westspur’s agent in the entire design and construction 
of the system. 


The 110-mile line will follow about the same route as the 
other proposed plans, picking up connections from the various 
light oil fields in southeastern Saskatchewan on its way to 
Cromer pumping station on the Interprovincial pipe line in 
western Manitoba, its terminal point. The weather, always 
unpredictable in a prairie winter, is the only factor which 
could prevent completion of the job this fall. Majestic, under 
direction of R. W. (Dick) Jernigan, equipped itself this year 
with a brand-new spread for the Saskatchewan gas line 
construction, which was finished just in time to make the 
equipment available for this work. 


Supervisory staff for Westspur includes: Allen W. McRae, 
general superintendent; L. Garcia, project manager; K. R. 
Shipley, assistant project manager; R. L. Suitor, land and 
right-of-way; D. L. Fuller, engineering; and L. M. Narra- 
way, construction. 

Construction crews will have to work through snow and 
possibly sub-zero weather, but frozen ground will mitigate 
the problems of soft right-of-way that usually plague con- 
tractors in western Canada in the summer. 


x * * 


Alberta Gas Line 
Contract Awarded 


Dutton-Williams brothers, Ltd., has been awarded contract 
for a 134-mile, 10-in. natural gas line from Lake Wabamun 
to Hinton, Alberta, for North Canadian Oils Ltd. The 
gas, being supplied originally from the Mid-Western Indus- 
trial Gas, Ltd., field in the Alexander Indian Reservation a 
few miles northwest of Edmonton, will be delivered to North 
Canadian through a 50-mile, 10-in. line to be built by Mid- 
Western Industrial Pipe Lines, Ltd., subsidiary of Mid- 
Western. It will serve the new steam power plant of Calgary 
Power Ltd., at Wabamun, as well as feeding into the North 
Canadian line, which will serve the new pulp mill being built 
at Hinton by North Western Pulp and Power Ltd. 

Requirements of the Hinton mill will be 8,500,000 cu ft 
daily originally and is capable of expansion to 14,000,000 
cu ft per day. The pipe line system is rated at 28,500,000 
cu ft per day. Petrol-Structors, Ltd., Calgary, is in charge of 
engineering, procurement of materials, and general super- 
vision of the joint project. 
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PROTECT YOUR 
‘INVESTMENT WITH 

HARCO CATHODIC 
PROTECTION SYSTEMS 


Night and day .. . around the calendar 

. . corrosion is looking YOUR way 

... and it’s a costly stare. It means the 
continuous destruction of metal 
structures that are in contact with the 
earth. It means loss of pipelines and 
storage tanks. It means you are failing to 
enjoy profits that are rightfully yours 


Now ... Harco Engineers can stop the 
ravages of corrosion. They can show you 
how an inexpensive cathodic protection 

system will increase your profits . . 
save you money. 


Harco supplies a complete range of 
services. Whatever your needs . . . job 
engineered systems, contract installations 
or cathodic protection materials .. . specify 
HARCO, first in the field of 
cathodic protection 


Write today 
for catalog 
or call ‘ 
MOntrose 2-2080. }\; 





6249-HC 


THE HARCO 
CORPORATION 


17020 BROADWAY 
CLEVELAND 28, OHIO 





CATHODIC PROTECTION DIVISION 


COEVELANO + actanr + a + CHICAGO + OavEnPoRt OfTeorr MOUSTON LOS ANGELES + LOUIEWRLE + CIneKBUe 


mI ERPOLS new rome OncawOma City | SrTTSOURGH PM LADELPMIA © SALT ARE CITY » SEATTAE $s? Lours TORONTO Canans 
























































PIPE LINE 


PERSONALS 


>» Edward Hamric of Owensboro, staff 
engineer for the pipe line department of 
Texas Gas Transmission Corporation for 
the past four years, has been appointed 
assistant to the superintendent, W. A. 
Johnson Jr. Hamric joined Texas Gas as 
an engineer in 1948, following his grad- 
uation from the University of Mississippi. 
He was assistant to the pipeline division I 
superintendent at Memphis, Tennessee, 
prior to becoming staff engineer for the 
department. 


> Elmo K. Ballard has been named as 
pipe line sales representative in the Chi- 
cago, Illinois, district of Deep Rock Oil 
Company. Ballard transfers from a sales 
position with Kerr-McGee Oil Industries, 
Inc., with whom he has been associated 
since 1954. Immediately prior to the ap- 
pointment with Deep Rock, he was on 
leave of absence to Valley States Oils, Inc., 
Memphis, Tennessee, heading that com- 
pany’s Chicago office. The Chicago offices 
of Valley States will be under the super- 
vision of K. U. Herbert. Ballard will con- 
tinue to cooperate with and assist this 
affiliate company. 


>» W. C. Brady, formerly of Texas Eastern 
Transmission Corporation in Shreveport, 
Louisiana, has joined Fish Northwest 
Constructors of Houston, Texas. 
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for BETTER cleaning of 
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NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 








> D. R. Pflug has been appointed vice 
president and chief engineer of Trans- 
Canada Pipe Lines, 
Ltd. Pflug joined 
Trans-Canada Pipe 
Lines in 1954 as 
chief engineer, com- 
ing to Calgary from 
Shreveport, La., 
where he was chief 
engineer and later 
superintendent of op- 
erations for United 
Gas Pipe Line Com- 
pany. He was grad- 


D. R. Pflug 
uated from Michigan State University. 


> William L. Dunlap Jr. has been ap- 
pointed a district superintendent for Mid- 
Valley Pipeline Company. Dunlap was 
formerly a station foreman at the Mayers- 
ville, Mississippi, pump station. His dis- 
trict includes five main line pump stations 
and 322 miles of big-inch pipe, spanning 
the two state area of Mississippi and Ten- 
nessee. Dunlap’s promotion was due to 
the resignation of John G. Montfort, who 
has accepted a position as district superin- 
tendent with the Southern Pacific Pipe 
Line Company, headquartered at Los 
Angeles, California. 


> M. J. Musey Jr. has been appointed 
products accountant for Southern Pacific 
Pipe Lines, Inc. His headquarters will be 
in Los Angeles, California. J. G. Mont- 
fort has been named field superintendent, 
with headquarters at Colton, California. 


> M. C. Callahan of the Northern Pipe 
Line division of Gulf Refining Company, 
Tulsa, Oklahoma, is recuperating at his 
home in Tulsa from a heart attack suffered 
in September. 


» Southern Pacific Pipe Lines, Inc., has 
announced the appointment of W. F. Piles 
as personnel manager and J. J. Smith as 
general accountant. Both are located in 
Los Angeles. 


>» Three new members have been elected 
to the board of directors of Southern Un- 
ion Gas Company, Dallas, Texas. They 
are Scott Hughes, Dallas, first vice presi- 
dent of Southern Union; Franklin W. Den- 
ius, Austin. member of the law firm of 





Looney, Clark and Moorhead; and Joh 
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<p 
NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 












address, same telephone, and use the same 45 years of experience | 
to render the same service under the same trade name—‘“PELCO.”” 


MacGuire, El Paso rancher and contrac. 
tor. At the same meeting Willis L. Lea, Jr,, 
Dallas, general attorney for Southern 
Union, was elected vice president of the 
company. The two Dallas men have a 
total of forty-three years service with the 
26-year old gas company. Hughes joined 
Southern Union in 1931 as a member of 
the legal staff and was elected general at- 
torney in 1935. He became vice president 
in 1945 and at a regular board of direc. 
tors meeting in May of this year was 
elected first vice president. Lea joined 
the company in 1936 as an attorney and 
was named general attorney in 1945, 
Denius and MacGuire each represent sub- 
stantial stock holdings in the company and 
have been interested in its affairs for the 
past several years. 


} Ed Parkes has been elected a director 


and vice president and general manager. 


of the United Gas Corporation, Houston, 
Texas. Parkes has been a director of 
United Gas Pipe Line Company, a sub- 
sidiary, and vice president of the parent 
firm. He succeeds M. A. Abernathy, de- 
ceased. 


> S. F. Wikstrom, promotion manager for 
the American Gas Association, has been 
appointed coordinator, promotion and ad- 
vertising. Wikstrom succeeds H. Vinton 
Potter, who resigned to become vice presi- 
dent in charge of sales, Oklahoma Natural 
Gas Company. 


> James C. Bell has joined the engineer- 
ing staff of Corrosion Services Incor- 
porated, Tulsa, Oklahoma. In his new 
position, Bell will assist Yale Titterington 
and Hugh Brady in the designing of catho- 
dic protection systems for pipe lines, oil 
well casing and similar structures. Bell was 
previously with Service Pipe Line Com- 
panv and the Baroid Sales Division of 
National Lead Company. While with 
Service Pipe Line, he worked as an en- 
sineer on the Big Inch from Laramie, 

yoming, to Freeman, Missouri. A grad- 
uate of Purdue University, Ball is chair- 
man for the Seventh Annual Corrosion 
Short Course to be held in Tulsa next 
spring. The course is sponsored for pive- 
liners bv the National Association of Cor- 
rosion Engineers. 


> Bruce A. McCandless, formerly assist- 
ant to the managing director, has been 
named an assistant managing director of 
the American Gas Association. Retiring 
president of AGA is F. M. Banks, presi- 
dent of Southern California Gas Com- 
panv. McCandless joined the AGA staff 
in New York in October, 1952 as assistant 
to Manacing Director H. Carl Wolf. 
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Welding Saddles 








SN 


P. O. Drawer 1108 


SEE YOUR NEAREST SUPPLY HOUSE 





<<» 
PELICAN SUPPLY CO. INC. 


Shreveport (84), La. 








(Formerly: Pelican Well Toel & Supply Company) 
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PETROCHEMICALS 


from Hydrocarbons 





Three 6,000-bbl. Hortonspheres and one 2,500-bbl. Hortonspheroid 
at National Petro-Chemicals Corporation, Tuscola, Illinois. 


,.. another job that demands expertly engineered tanks and towers 


. and CB&I has complete facilities 
to engineer, fabricate and erect them 
all. Four strategically located plants 
can provide solid, lined or clad steel 
structures built to the most exacting 
specifications. The towers, Horton- 
spheres® and Hortonspheroid® shown 
here, built for that brawny “infant” 
industry of petrochemicals, were fab- 
ricated and erected by CB&I for J. F. 
Pritchard Company and the Lummus 
Company and are located at the Na- 
tional Petro-Chemicals Corporation, 
Tuscola, Illinois. 

Write our nearest office for further 
information on expertly engineered 
steel plate structures by CB&I . 
from tanks to towers. 
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A 6%,-ft. diam. by 73-ft. stripper tower 


© Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
huens © Wew York © Philadelphia © Pittsburgh © Solt Loke City 
Sen Francisco © Seattle © Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 


B 5'/-ft. diam. by 881/2-ft. absorber tower 


C 6%-ft. diam. by 20-ft. accumulator tanks 








iF YOU’RE IN A HOLE OVER 


THICKER AND BIGGER SHELLS... 









Kellogg’s Expanded 


Why let shell geometry present a pro- 
duction bottleneck on urgently needed 
heat exchangers, towers, and other 
pressure vessels? M. W. Kellogg’s 
expanded and complete fabricating 
facilities are geared to produce shells 
thicker, bigger, and in shorter time 
than ever before. 

Production tools recently installed 
at Kellogg’s New Jersey shop to meet 
increasing demands for larger vessels 
include: a planer capable of handling 
steel plate 40 feet long; huge bending 
rolls, augmented by a new, ancillary 
2,000-ton press for bending plate up 
to 4 inches thick; and automatic 


Fabricating Facilities Can Help You Out 


welding equipment for longitudinal 
seams to 16 feet in length, and cir- 
cular seams 12 feet in diameter. 

In heat treating, Kellogg now can 
handle vessels larger than a railroad 
car, with thirteen furnaces having 
temperature ranges from 1200 to 1950 
deg. F. Its pipe bending facilities can 
shape carbon steel and alloy piping 
36 inches in diameter—to exception- 
ally close tolerances. In nondestruc- 
tive testing, Kellogg’s latest addition 
is its Kel-Ray* Projector. Using gam- 
ma rays, this unique instrument per- 
mits the radiographic inspection of 
welded seams 6 in. thick, 200 ft. cir- 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


The Canadian Kellogg Company, Limited, Toronto—Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 
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THE PETROLEUM 


cumference, in a single short exposure. 

Backing up Kellogg’s fabricating 
facilities are Kellogg engineers, who 
can either assume entire design re- 
sponsibility or work closely with your 
own engineers; and Kellogg’s staff of 
fabricating-welding engineers, who 
plan and administer a continuing 
personnel training program to qualify 
welders and mechanics on new tech- 
niques for fabricating new materials. 

We welcome the opportunity to 
demonstrate what Kellogg’s complete 
engineering and expanded fabricating 
service can do for you. 
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Factory-Assembled Lineup Offers 


important 


1. Centralized Control! — All high volt- 
age control for an entire department or plant 
may be concentrated in one place. When 
located in a separate control room, starter 
lineup operates in cleaner atmospheres. It 
also may be made inaccessible to unauthor- 
ized personnel. 


2. Low-Cost Installation — Control 
group is factory-assembled and bussed. Con- 
duit layout is greatly simplified. For exam- 
ple, lineup requires only one incoming power 
feeder. 


3. Simplified Expansion — Internal bus 
and convenient wiring provision plus stand- 
ardization of cubicle size facilitate addition 
of starters. Eachstarter unit is self-contained. 








Expanding the lineup is merely a matter of 
adding a starter and connecting the bus. 


4. Attractive Appearance — Uniform- 
ity of cubicles presents a modern, stream- 
lined appearance. 


5. One-Company Responsibility 
Complete responsibility for assembling prop- 
er control devices and for control perform- 


ance rests with Allis-Chalmers. A-4704 


For complete information, see your A-C representc- i y, 
tive or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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BUSHING 









STAINLESS STEEL 
CLAMPS ARE HAND 
TIGHTENED, NO TOOLS 
REQUIRED 













TIC 
SOLID RING OF TOUGH SYNTHE 
RUBBER — NO JOINT 







LESS 
TIGHTER SEAL WITH WIDE STAIN 








Ss 
STEEL BANDS AND CLAMP 






NON SKID TEETH ON 
EXTRA LONG SKIRT 
HOLD BUSHING FAST 
TO CASING 











IPE 
» | “— BUSHINGS STAY PUT EVEN IF P 
MOVES IN CASING 








CE 
“ COMPLETE CORROSION RESISTAN 






EXTRA THICK “SHOULDER” 
(TOUGH SYNTHETIC RUBBER) 
CANNOT CUT THROUGH 
EDGE OF CASING 







No sHietD REQUIRED 






FOR 
mSEAL “2” BUSHINGS ARE —— 
sh 4” SIZE AND LARGER PIP 
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. J. © Amarillo * Casper * Provo, Utah « Joliet 


Francisco « Bartlesville, Okla. * Edmonton « London 


, Illinois * Los Angeles « San 
Ontario * Calgary * Buenos Aires * Durban, Natal, South Africa 
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Throughout the petroleum industry. . . 
FLUOR BUILDS PROCESSES INTO PROFITS 





Research is the key to tomorrow’s profits. And no 
group is more research-minded than America’s refin- 
ers, whose future growth depends largely on new 
methods and processes. 

But before research ideas become salable products, 
bench-scale operations must be translated into oper- 
ating plants. Throughout petroleum refining ...as in 
petrochemicals, chemicals, fertilizers, electric power, 
and atomic energy... it’s a growing habit to call Fluor 
to bridge this gap, for industry has found during the 
last 40 years that for efficiency, dependability, long 
life, you can be sure with Fluor. 





— I £ YY ma wm ot ) Fluor services extend from the ini- 
Ke a 6f 7 tial definition of a project’s scope and 
ff oa / a requirements—through design and 


procurement—to construction and 


Engineers Constructors start-up of the completed project. 


The FLUOR CORPORATION, Ltd. 





NEW YORK « CHICAGO « PHILADELPHIA * BOSTON © PITTSBURGH * SAN FRANCISCO * HOUSTON « BIRMINGHAM « TULSA « DENVER 
Fluor of Canada; Toronto, Montreal & Calgary — Singmaster & Breyer; New York — H. G. Acres & Co., Ltd.; Niagara Falls, Ontario — Head Wrightson; London 
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2” to 30” diameter pipe 














Pipe Linings, Inc. offers yOU--- 


1 Specialization in 





Steel or irc 
cast iron pi i 
oi pipe lines 4” t a 
mg lined with cement deat " 
e or Centriline process ii 






pipe protection problems 








2. Complete service— 


Cement mortar lining of pipe lines 
and Federal specifications e 
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Exterior protection. Somastic 





‘in place”, to both AWWA 


® 






















































Pipe Coatin 


on in-plant 


A. Experienc 
5. Equip 


customer 


9, Anorgan 





2414 East 223rd St. Wilmington, Calif. 


To obtain more information on 


specifications “ 


Portable plant ° Pipe 
blasting ® Spot welding of pits in pitted pipe °® Pipe re-beveling- 


3, Expert engineering assistance 


ment especially designed to cut costs --- 
proved over years of operation 


6. Fully integrated plant facilities 
7. Fully integrated field facilities 


g. The ability to meet specific requirements of each 


and adequate financial backing 





g for corrosion resistance ° Pipe wrapping to your 
spinning of cement mortar lining 
Pipe reclamation. Permanent plant. 
cleaning ° Pipe straightening e Pipe 




















ed plant and field personnel 


onan individual basis 


ization with experienced management 









Leak i 
aky and corroded pipe lines cost money! 


In product | 
oss + In! 
“i ost capaci 
increased pumping costs ced 
excessive maintenance costs 


peter today on your or- 
tag te letterhead for 
— rochure covering all 
o es of Cement Mortar Lin- 

g of Pipe Lines ‘“‘In Place.” 





Pipe Linings, Tits 


P. O. Box 457 
° Wilmi , 
Phone NEvada —_— Calif. 


Rail Address: Watson, California 
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NET WEIGHT OF 52-IN. DRILL PIPE IN ROTARY MUD, LB. 











19.00 Ib. drill pipe 22.20 Ib. drill pipe 25.25 |b. drill pipe 








Weight of fluid Weight of fluid Weight of fluid 





Length of 
string of | 12.0 lb. | 13.4 lb | 14.7 lb. | 16.0 lb. | 12.0 lb. | 13.4 lb. | 14.7 lb. | 16.0 Ib. | 12.0 lb. | 13.4 Ib. | 14.7 Ib. | 16.0 lb. 
drill pipe. it.) per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. | per gal. 


90 Ib 100 Ib. | 110 1b. | 120lb. | 901b. | 100lb. | 1101b. | 1201b. | 90 lb. | 100 ]b. | 110 1b. | 120 lb. 
per cu. ft.|per cu. ft.|per cu. ft.|per cu. ft./per cu. ft.|per cu. ft.|per cu. ft. iper cu. ft.|per cu. ft.|per cu. ft.|per cu. ft.|per cu. ft. 2 


31,030, 30,220) 29,465} 28,710} 36,260] 35,310] 34,430, 23,545] 41,240/ 40,160| 39,160] 38,155 
34,135) 33,240| 32,415) 31,580] 39,885] 38,840| 37,870, 36,900] 45,365) 44,175] 43,075] 41,970 
37,240, 36,265) 35,360! 34,450] 43,510} 42,370| 41,310) 40,255] 49,490! 48,190] 46,990| 45.785 
40,340 39,285| 38,305] 37,825 47,140, 45,905| 44,750, 43,610| 53,610} 52,210} 50,905] 49,600 
43,440 42,310) 41,250, 40,195] 50,765| 49.435| 48, a 46,965| 57,735} 56,225] 54/820| 53.415 
46,550) 45,330, 44,200} 43,065] 54,390| 52,965] 51,640| 50,320] 61,860} 60,240/ 58,735) 57,230 
49,650} 48,350| 47,145] 45,935] 58,015 56,495] 55,085| 53,675] 65,985| 64/255] 62,650| 61,045 
52,750, 51,370, 50,090| 48,805| 61,640| 60,025, 58,525] 57,030] 70,110] 68,270| 66,570| 64,860 sh 
55,860, 54,395) 53,040; 51,680| 65,270| 63,560| 61,970| 60,380| 74,230| 72,290] 70,485) 68,675 

58,960, 57,420) 55,985] 54,550] 68,895) 67,090) 65,415, 63,735] 78,355) 76,305| 74,400, 72,495 - 
62,065) 60,440] 58,930} 57,420] 72,520| 70,620/ 68,855| 67,090] 82,480| 80,330| 78, 315) 76,310 a 
65,165, 63,460! 61,880} 60,290] 76,145] 74/150| 72/300, 70,445] 86,605] 84'335| 82/230] 80,125 

68,270] 66,480! 64,825 63,160] 79,770| 77,680| 75,740| 73,800] 90,730| 88,350| 86.145| 83,940 - 
71,375| 69,505| 67,770| 66,035] 83,400 81,215) 79,185! 77.155] 94/850 92,370| 90,065| 87,755 
74,475, 72,530, 70,720| 68,905] 87,025| 84,745, 82,625, 80,510| 98,975| 96,385] 93,980] 91,570 


77,580 75,550! 73,665) 71,775] 90,650| 88,275) 86,070| 83,865] 103,100| 100,400] 97,895) 95,385 
80,865] 78,570| 76,610| 74,645] 94,275 91,805) 89,515] 87,220] 107,200| 104,400| 101,800| 99,200 

83,785] 81,595| 79,560| 77,515] 97,900| 95,335] 92,955| 90,575] 111,350| 108,450| 105,750| 103,000 
86,890] 84,615' 82,505] 80,390] 101,550| 98,870] 96,400] 93,930] 115;450| 112,450] 109,650| 106,850 
89,990] 87,640| 85,450| 83,260] 105,150| 102,400] 99,.840| 97,285] 119.600| 116,450| 113,550] 110,650 


93,095) 90,660) 88,400) 86,130) 108,800) 105,950) 103,300) 100,650) 123,700) 120,500) 117,450) 114,450 
96,200, 93,680) 91, 1345 89,000} 112,400) 109,450) 106,750) 104,000) 127,850) 124,500) 121,400) 118,300 
99,300 96,700 94,290 91,870) 116,050) 113,000) 110,150) 107,350] 131,950) 128,500) 125,300) 122,100 
102,400 99,725) 97,240 94,745) 119,650) 116,500) 113,600) 110,700) 136,100) 132,550) 129,200) 125,900 
7 102,750, 100,200) 97,615] 123,300 120,050 117, 050) 114, 050 140,200) 136, '550| 133,150] 129,700 


108,600} 105,750, 103,150] 100,500] 126,900] 123,600) 120,500] 117,400] 144,350| 140,550, 137,050| 133,550 
111,700; 108,800! 106,100} 103,350] 130,550! 127,100| 123,950| 120,750] 148,450] 144,600| 140,950| 137,350 
114,800 111,800! 109,000, 106,250] 134,150] 130,650] 127,400] 124,100] 152,600] 148,600| 144,900| 141,150 
117,900. 114,850. 111,950) 109, 100] 137,800} 134,200| 130,850| 127,450] 156,700] 152,600| 148,800] 145,000 
121,000, 117,850, 114,900, 111,950] 141,400| 137,700| 134,250| 130/850] 160,850| 156,600] 152,700| 148/800 


ail 120,900) 117,850) 114,850) 145,050) 141,250) 137,700) 134,200) 164,950) 160,650) 156,650) 152,600 
127,200 123,900, 120,800) 117,700) 148,650) 144,750) 141,150) 137,550) 169,100) 164,650) 160,550) 156,450 
130,300 126,900 123,750) 120,600} 152,300) 148,300) 144,600 140,900 173,200) 168,650) 164,450) 160,250 
133,400 129,959 126,700) 123,450) 155,900) 151,850) 148,050 144,250 177 ,330| 172,700) 168,400) 164,050 
136 , 550; 132,950 129,650) 126,300] 159,550) 155,350) 151,500) 147,600) 181,450) 176,700) 172,300) 167,900 


139 , 650) eal 132,600) 129,200) 163,150) 158,900) 154,950) 150,950} 185,600) 180,700) 176,200) 171,700 ) 
142,750 139,000; 135,550) 132,050) 166,800) 162,450) 158,350) 154,300) 189,700) 184,750) 180,150) 175,500 

145,850 142,050; 138,500) 134,950) 170,400) 165,950) 161,800) 157,650) 193,850) 188,750) 184,050) 179,300 | 
148,950 145, ‘050 141 , 450) 137 ,800} 174,050) 169,500) 165,250) 161,000) 197,950) 192,750) 187,950) 183,150 
er 148,100} 144,400) 140,700] 177,650} 173,000} 168,700) 164,400} 202,100) 196,800) 191,850| 186,950 








- 





wt tb te 


a a a) 


BE $2582 28532 


S 





= 


ih PPR OOO COCO CO 


seg ggsue BeS8e2 28 


= 





~~ 





SSS88 Ses8B 82 


DCODOODO WOWOWWOO NII AWOAQD 











10,000 | 155,150} 151,100) 147,350} 143,550] 181,300) 176,550) 172,150) 167,750] 206,200] 200,800] 195,800! 190,750 
10,200 | 158,250 154,100) 150,300) 146,400} 184,950) 180,100) 175,600) 171,100) 210,300) 204,800) 199,700) 194,600 
10,400 | 161,350; 157,150 153,200, 149,300) 188,550; 183,600) 179, 050! 174,450} 214,450) 208,850) 203,600) 198,400 
10,600 | 164,450, 160,150, 156,150, 152,150} 192,200) 187,150, 182 450) 177 ,800) 218,550) 212,850) 207,550) 202,200 
10,800 | 167,550 _—— yoenisss 155,050} 195,800) 190,650) 185,900) 181,150] 222,700 216, ,850) 211,450) 206,050 
11,000 


: 170,700 166,200 162,050! 157,900) 199,450) 194,200) 189,350) 184,500) 226,800) 220,900) 215,350) 209,850 
11,200 | 173,800 169,250 165,000) 160,800] 203,050) 197,750 192, 800} 187,850) 230,950) 224,900) 219,300| 213,650 
11,400 | 176,900 172,250 167, 950) 163,650} 206,700) 201,250) 196,250) 191,200) 235,050| 228,900) 223,200) 217,500 
11,600 | 180,000 175,300 170 ,900, 166,500} 210,300! 204,800} 199,700) 194,550) 239,200) 232,900] 227,100) 221,300 
11,800 | 183.100, 178,300 ee 169,390) 213,950) 208 , 350 203, 150 197 ,900] 243,300) 236,950) 231,050) 225,100 


12,000 | 186,200 181,300 176,800 172,250) 217,550) 211,850) 206,550| 201,300) 247,450) 240,950) 234,950) 228, 900 
12,200 | 189.300 184,350 179, 750; 175,150) 221,200) 215,390) 210,000) 204,650) 251,550) 245,000) 238,850) 232,750 
12,400 | 192,400 187,350 182,700; 178,000} 224,800] 218,900) 213,450} 208,000] 255,700] 249,000] 242,800) 236,550 
12,600 | 195,500 190,400 185,650, 180,850} 228,450) 222,450) 216,900) 211,350} 259,800) 253,000) 246,700) 240,350 
12,800 | 198.600, 193,400, 188,600) 183,750) 232,050) 226,000) 220,350) 214,700) 263,950) 257,000) 250,600) 244,200 


13.000 ities 196,450) 191,550) 186,600] 235,700) 229,500) 223,800) 218,050) 268,050) 261,000) 254,550) 248,000 






































Note: For other data pertaining to weight and volume of 5,%-in. drill pipe, see table P 425.240.556. 




















E-lh To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, December, 1955 
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——_ Chapman Line 
ome Public Works Line 
—--—— Three Mile Limit 


seceeeees Three Leagues from Public Works Line 


~~—~—~——~  Leander’s Meander 
—-— Three League Limit 








Will it be three miles or three leagues and where 
does the measurement start? These are among those 
boundary questions yet to be settled between Louisi- 
ana and the Federal Government. Shown above are 
boundary lines often mentioned in this dispute. 











ANyBoDy can draw a line on a 
map — and a lot af people have taken 
a fling at it in the long, complicated 
argument over Louisiana’s seaward 
boundary in the Gulf of Mexico. 

At the end of the argument, if, in- 
deed there is an end to the argument, 
lie the supposedly rich deposits of oil, 
sulfur, potash and other hydrocar- 
bons beneath the waters of the Gulf. 

For a fair idea of just how rich those 
deposits really are, you need only one 
example. Earlier this year, in May, the 
Louisiana State Mineral Board offered, 
among other tracts, a 5000-acre lease 
which brought a bid in excess of $7,- 
000,000. 

Several other tracts in that leasing 
brought well over a million each in 
cash bonuses offered by the oil com- 
panies for the mere privilege of explor- 
ing the area. 

Scientific advances have mastered 
the multiple technical problems aris- 


*State-Times and Morning Advocate, Baton 
uge, Louisiana. 


State and Federal government struggle over 
boundaries off the shore of Lovisiana—no one 
knows when—or if—a final line will be made 


ing from water-based drilling opera- 
tions; air transportation has brought 
the edge of the Continental shelf into 
commuting distance; geological reports 
indicate almost limitless reserves; ex- 
ploration companies have displayed a 
willingness to invest — the only road- 
block to full exploration is the legal 
status of the boundaries. 

Determination of that boundary is 
now before the United States Supreme 
Court, which only recently rejected 
the motion of the Federal Department 
of Justice to establish Louisiana’s boun- 
dary in the Gulf at three miles from 
shore. 

That, most official sources in Loui- 
siana believe, is a point in favor of the 
state. But they well realize that it is still 
a far cry from acknowledgement of the 
state’s claim of three leagues (about 
10%2 miles) from the coast. 

The terms “shore” and “coast” are 
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Six Lines on a Tidelands Map 


E. M. Clinton* 


significant. The shore, to all intents and 
purposes, is the line at which the water 
meets land. 

But the coast, in the Louisiana in- 
terpretation at least, is the line estab- 
lished by the Coast Guard, under the 
authority of the acts of Congress, and 
marked by buoys or other marine 
markers. Needless to say, this line is at 
some distance seaward from the shore- 
line. 

Thus the state and the Federal Govy- 
ernment are miles apart in both the 
starting point and the extent of the 
gulfward claim. 

Basically, the dispute hinges around 
the Submerged Lands Act of 1953, in 
which the coastal states were ceded 
title to the underwater rights seaward 
from their coast a distance of three 
miles, or to their historic boundaries. 

The contention of Louisiana is that 
her historic boundaries, like those of 
Texas, extend three leagues from coast. 

The Department of the Interior and 
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the Justice Department, on the other 
hand, contend that the readmission of 
Louisiana to the Union after the War 
Between the States, establishes that 
boundary at three miles from shore. 

“All that is necessary,” Gov. Rob- 
ert F. Kennon said as much as three 
years ago, “is to draw a line on the 
map.” 

And state engineers and draftsmen 
got to work on the line. 

But, so did the Federal government, 
with the result that today there are six 
generally recognized lines on the coas- 
tal map of Louisiana in any considera- 
tion of the mis-named Tidelands ques- 
tion. 


Six Property Lines 

These lines are: 

1. A line that virtually follows the 
shoreline (indicated by solid line on 
the accompanying map) and popularly 
known as the “Chapman Line,” since 
Oscar L. Chapman was Secretary of 
the Interior when the line was estab- 
lished. 

2. A line established by the Louisi- 
ana Public Works Department as the 
Louisiana shoreline. It follows the 
same path as the Chpman line (indi- 
cated by — line on the map) except in 
a few instances where it claims the area 
landward from a line extended from 
headland to headland rather than to 
follow the contour of inland bays. 

3. A line three miles from the 
Chapman line (indicated by dash dot 
dash line on the map) which the Fed- 
eral government contends is the outer 
boundary of Louisiana. 

4. A line three leagues from the 
Public Works line (indicated by the 
dotted line on the map) which is the 
outer boundary claimed by Louisiana 
as a minimum, if the starting point is 
the shoreline. 

5. A line which follows the marine 
markers established by the Coast 
Guard as the coastline of Louisiana 
(indicated by the worm-like line on 
the map) and derisively called “Lean- 
der’s Meander” in Washington because 
it was presented by Leander Perez, one 
of several special counsels who have 
represented the state at Congressional 
hearings and before the Supreme 
Court. 

6. A line three leagues seaward 
from “Leander’s Meander” (indicated 
by the heavy dash dot dash line on the 
map) which is the outer claim of 
Louisiana — three leagues from coast, 
the historic boundary to which the 
Submerged Lands Act accedes. 

Even a casual glance at the map 
shows that the difference between the 
state and federal claims is as much as 
40 miles at some points. 

Lines five and six are the actual 
Louisiana claim by virtue of a state law 
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adopted in 1954, which reaffirms the 
state’s coastline as the Coast Guard- 
established line, and the historic boun- 
dary as three leagues from coast. 

The vast wealth in minerals that lies 
beneath the Gulf in the area concerned 
is, of course, a major consideration in 
the establishment of the boundary. 

But there are other considerations, 
also. The taxing power and the royal- 
ties on production are major items of 
revenue. 

Just as an example, the latest figures 
on production in the so-called Tide- 
lands indicate that oil flows from these 
fields at the rate of 64,000 bbl a day. 


Taxes and Royalties Count 


With a state severence tax at 23 
cents per barrel, that represents a neat 
$14,720 a day —and that goes on 
365 days a year for a total severance 
tax return of $5,372,800 a year, which 
can be a sizeable item in any budget. 

But that’s not all. Royalties, of 
course, vary with the quality of the pro- 
duction and several other factors. but, 
ranging from one-eighth to one-sixth of 
the total production (which the explo- 
ration companies pledge as a part of 
their bid) a fair average would be in 
the neighborhood of 30 cents a barrel. 

And that’s not a bad neighborhood 
at all. When you project it across 64,- 
000 bbl a day, 365 days a year, it pro- 
duces a total of $7,008,000 a year. 

Small wonder that Louisiana is tak- 
ing such a determined stand. A spot 
check shows that approximately half 
of the total production today is coming 
from the “twilight zone” between the 
boundary conceded by the Federal 
government and the outer line claimed 
by the State. 

Should the courts eventually limit 
the state to three miles from shore, 
Louisiana would lose more than $6,- 
000,000 in revenues annually. 

And that is based on present pro- 
duction, a figure that is bound to in- 
crease if not multiply in the years to 
come. 

The danger of such a decision has 
led some official sources in Louisiana 
to believe the state would have been 
better off had it accepted a compro- 
mise that was proposed a few years 
ago under which the state would have 
retained taxing powers plus 35 to 40 
per cent of the royalties to the outer 
limits of the tideland production. 

Others just as stoutly maintain that 
the state is pursuing its only intelligent 
course in protecting its full rights out 
to the point authorized in the Sub- 
merged Lands Act, the historic boun- 
daries. 

A “gentlemen’s agreement” under 
which neither the state nor the federal 
government would offer tracts in the 
“twilight zone” for lease until the 





boundary question was settled, didn’ 
last long. 

Earlier this year, the federal gov. 
ernment offered a number 021 tracts 
that lie within the disputed area and 
the State Mineral Board offered the 
same tracts on the same day. 

“It was,” says Vice Chairman Wes. 
ley Clanton, “a move in self defense.” 

Not a single bid was submitted to 
the state, although most of the com- 
panies that normally submit bids had 
representatives on hand to keep a 
close watch. 

But in New Orleans, bidding was 
spirited with offers on 13 of the tracts 
in the disputed areas, which were 
eventually accepted by the Department 
of the Interior. 

The failure to offer bids at the state 
level did not necessarily indicate that 
the bidders believe the decision will 
ultimately favor the federal govern- 
ment claim. 


Escrow Makes Difference 


It was a question of basic economics. 
Bonuses paid to the federal govern- 
ment for leases in the “twilight zone” 
may be held in escrow and become re- 
fundable to the bidder if the govern- 
ment’s title claim is not unheld. 

But bonuses paid to the state, which 
has no escrow law, go into the general 
fund. Recovery of the bonus money. 
if the final decision denied the state’s 
title, would require both legislation and 
litigation. 

Under Louisiana law, an agency of 
the state may not be sued without legis- 
lative permission. That permission is 
not normally too difficult to obtain, but 
even with permission litigation, some- 
times costly and time-consuming, must 
carry it through the courts. 

And even if the court renders judg- 
ment in favor of the bidder, he would 
then have to go back to the legislature 
for an appropriation to pay the judg- 
ment. 

Thus the bidders, with apparent 
good logic, chose to present their bids 
to the federal agency rather than risk 
the uncertainty that the state statutes 
present. 

The objection to state escrow laws 
proposed in the past has been that the 
funds would be tied up and not avail- 
able for use of whatever administra- 
tion happens to be faced with the ever 
present need for more and more reve- 
nues. 

But the realization that the escrow 
law is the big weapon in the hands of 
the federal government has touched 
off considerable support for the adop- 
tion of a state escrow law, possibly one 
limited to the Tidelands. 

Six lines on a Tidelands map. And 
in between, the promise of millions, 
possibly billions of dollars in revenue. 

kk 
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Scene in Russia’s Azerbaijan oil fields 


USSR Pushes Natural Gas Industry 


Charles P. Adams 


Russia’s natural gas industry — 
hitherto a sadly neglected sector of the 
Soviet economy — has been marked 
for all-out expansion under the USSR’s 
sixth five-year plan (1956-1960). 

If the ambitious Communist goals 
are achieved, Russian natural gas prod- 
uction by the end of the decade will be 
4.8 times the present rate. Thousands 
of miles of new pipe line will be laid 
to bring natural gas to 132 additional 
cities and towns. More than 250 major 
industrial establishments and power 
plants now operating on other types of 
fuel will be switched over to gas. 

“At present,” the official Communist 
party newspaper Pravda admits, “the 
rate of development for the gas in- 
dustry as a whole is extremely unsatis- 
factory. But the natural gas industry — 
which is the most profitable branch of 
the fuel industry —is particularly 
backward. 


Officials chide gas production industry, transportation, 
and distribution for its lack of progress—Equipment 
manufacturing is another bottleneck of development 


“It is apparent from the results of its 
use in Moscow that natural gas is eco- 
nomical,” the paper continued. “Capi- 
tal expenditure for extracting gas is 
one-third of that required to obtain an 
equivalent amount of coal from the 
area around Moscow. 

“Unit cost of extracting and deliver- 
ing the gas is 3.2 times less than for a 
corresponding amount of Moscow-re- 
gion coal. Twenty-two workers are 
needed to extract a unit of coal for 
every one required to extract an equi- 
valent unit of gas.” 

Russia has never issued specific fig- 
ures on natural gas output. In 1954, 
when the USSR claimed to have pro- 
duced about 58,200,000 metric tons of 
petroleum, the total included the crude 
oil equivalent of natural gas. However, 
a comprehensive report on the econo- 
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mic progress of Communist-bloc na 
tions issued this year by the Library of 
Congress states that “Russian natural 
gas production is insignificant in com 
parison with levels of output in the 
United States.” 

Two factors have contributed to low 
natural gas production in the USSR. 

Under Stalin, petroleum products 
were considered “too valuable” to be 
consumed in large amounts except by 
the military. Wherever possible, both 
individual consumers and industry wer« 
forced to use hard fuels. 

Furthermore, Russia’s petroleum in 
dustry was, until recently, heavily con 
centrated in the Caucasus, far from ma 
jor consuming centers. Now, with the 
fast development of the “Second Baku 
between the Volga river and the Ural 
Mountains, the discovery of gas in new 
areas of the eastern Ukraine and the 
laying of pipe lines to tap Carpathian 


E-3 







































INTERNATIONAL 
POWER /n action! 





Boosting job production everywhere 


6 years, no overhauls—TD-14 with 
Superior Pipe-Boom, rear right, was 
bought by Luther Harper, Turley, Ok- 
lahoma pipe-layer, in 1949. In 10,000 
hours since then, it has needed no major 
overhauls. TD-14, with Superior Boom, 


120 IH engines for L. B. Johnson, used 
by this Kiefer (Okia.) company on wells 
near Tulsa. Here, Master Mechanic Joe 
Vanardel inspects a 24 hp U-2A which pumps 
a 1700-ft. well. “International engines are 


foreground, newest of Harper’s 6 Inter- 
national crawlers, was bought for this 
job—laying 3% miles of 12 inch gas line 
in East Tulsa. Last year, Mr. Harper’s 
6-unit IH fleet put in or removed 160 
miles of pipe, some 24 inches in diameter. 


easy to work on and low in maintenance cost,”’ 
he says. “‘Some of our units haven’t needed 
any work in 4 years. Others, on continuous 
hard-pumping wells, easily run a year, 24 
hours a day, between overhauls.”’ 





Contract-drilling in Louisiana, Lloyt 

& Langston report the &3 hp buta 
burning International engine whi 
powers their drill rig ‘‘has needed mf 
repairs in 2 years of use.” Rig is show 
drilling 3500-ft. well at Hosston. 


Digs oil reserve pit—That’s just @ 
of many tasks Dick Sieber Excavatill 
Co., Pauls Valley, Oklahoma, ass 
their 4 TD-14’s. “New TD-14’s prow 
solid comfort,’ says Operator Lidj 
Nelson. “I can really relax in thelt 
soft seat. Operation is simpler, @ 
Controls are handy—right where l@ 
reach them naturally. And 'm# 
going to appreciate the open deck! 
those hot days next summer!” 





ds 55 mi. gas line—two 40-volt weld- 

m TD-14 provide power for stringing 

, Seneca, West Virginia, to Woodstock, 

tnia. Pipeline Construction & Drilling 
Rig is shommpany, Camp Hill, Pennsylvania, weld 
osston. 0 feet daily with this rig. 


A machine size for every 
job... see your nearest 
INTERNATIONAL 
Bee FRI1BU Tee 
for details. 


Clears 50-ft. right-of-way —Clearing 
on same job described left is being done 
by TD-24 shown, plus 2 TD-18’s and 2 
TD-9’s. Despite rough, rocky, mountain- 
ous terrain and 4500-ft. altitude, fleet 
clears an average of 4% mile per day. 








"Best for backfilling” says k 
lor, Pipeline Construction & Dril 
foreman, of International Drott 
“It has highest reach and best 
of any equal-size loader. Hyd 
sure saves wear in rough rock 







deposits near the USSR’s western bor- 
der, the way appears open for sharp 
output increases. 

Under the fifth five-year plan (1951- 
1955) laid down by the Stalin regime, 
goals for natural gas production were 
very modest. As a result, the Soviet 
press each year reported that the natu- 
ral gas plan was “overfulfilled.” 

The USSR’s Central Statistical 
Board, which issues annual reports on 
Russia’s industrial progress, said that 
natural gas production was 8 per cent 
higher in 1951 than in 1950 and 2 per 
cent higher in 1952 than in 1951. No 
percentage gains were announced in 
1953, but 1954 natural gas output re- 
portedly was up 9 per cent over 1953. 

The 14 per cent increase in Soviet 
natural gas production in the first half 
of 1955 as compared with the same 
1954 period is the high gain claimed 
during the entire fifth five-year plan and 
indicates that the Kremlin’s new post- 
Stalin policies have already had their 
effect on the industry. 


New Gas Pipe Lines 

Since the end of World War II, Rus- 
sia has completed four main gas pipe 
lines: Saratov-Moscow, Dashava-Kiev- 
Moscow, Tula-Moscow, and Kohtla- 
Jarve-Leningrad. 

The 500-mile Kiev-Moscow exten- 
sion of the pipe line from Dashava in 
the Carpathian Mountain area of the 
far western Ukraine was completed 
early in 1955. It has permitted expan- 
sion of gas service to all parts ot the 
Soviet capital city. Formerly, the line 
from Saratov on the Volga River 
furnished most of Moscow’s natural 
gas. 

The Dashava-Kiev pipe line link, 
about 300 miles long, was completed in 
1948. 

The line originating at Kohtla-Jarve 
in Estonia carries shale gas to Lenin- 
grad, Russia’s second largest city. 

One of the most important new natu- 
ral gas lines, on which work is now 
well under way, will extend from Stav- 
ropol province in the northern Cau- 
casus to Moscow. It will be more than 
700 miles long. 

Under the speeded-up construction 
program scheduled during the sixth 
five-year plan, main natural gas lines 
will also be laid from Dashava to Minsk 
and Leningrad, and from Shebelinka in 
the eastern Ukraine to Kharkov, Bry- 
ansk and Moscow. 

Besides Leningrad, Minsk and Khar- 
kov, important Russian centers slated to 
receive natural gas by 1960 include 
Rostov-on-Don, Riga, Vilnius, Vor- 
onezh, Kursk, Orel, Taganrog, Zhda- 
nov and the health resorts of the north- 
ern Caucasus. 


Homes to Get Gas 
A. Alexandrov, chief engineer of the 
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New pipes laid between Russia's Bashkiria oil fields and refineries. 


USSR Ministry of the Oil Industry’s 
Petroleum Gas Administration, empha- 
sized that although 1,300,000 addi- 
tional living units will receive gas 
service during the next five years, heavy 
industry will be the biggest beneficiary. 
He pointed out that factories will not 
only use much more gas as a fuel but 
also as a source for extraction of valu- 
able chemical products. 

Writing in Pravda, Alexandrov cited 
difficulties being encountered in the 
gas industry’s expansion program and 
suggested some remedies. 

“The Chief Petroleum Gas Adminis- 
tration,” he declared, “has consistently 
failed to use funds allotted for con- 
struction of gas industry installations. 
It is sull not ensuring the prompt de- 
livery of equipment or the issuance of 
necessary technical documentation. 

“The Ministry for Construction of 
Oil Industry Enterprises is not build- 
ing gas installations satisfactorily. 
There is a lag in providing natural gas 
to such cities as Ordzhonikidze, Stavro- 
pol, Krasnodar, Stalingrad and Ufa 
all of which are in or near gas-produc- 
ing areas. 

“Our supplies of natural gas are 
growing much faster than our ability to 
deliver and consume it... .” 

The Soviet press has reported numer- 
ous examples of waste and inefficiency 
both in the tapping of gas resources 
and in its distribution. One writer de- 
clared that: 

“In Tataria (one of the richest areas 
of the “Second Baku”), 80 per cent of 
the fuel gas from oil wells is burned off 
as waste. Meanwhile, the booming city 
of Bugulma (in the center of the oil 
field area) uses tens of thousands of 
tons of coal every year and pays about 
40,000,000 rubles ($10,000,000) for it. 
It would cost only about 15,000,000 
rubles to install a gas supply network 
in the city.” 

Another reporter disclosed that gas 


mains in Stalingrad are being used at 
only 5 per cent of capacity. “A gas line 
has been laid to Kazan, but it is idle 
because local organizations have not 
prepared a single apartment building 
in the city for gas service. In 1953, the 
gas line laid to the city of Ordzhon- 
ikidze was not used at all, and in 1954 
it was used at only 1 per cent of ca- 
pacity.” 


Piping Scarce 

One of the main obstacles in the de- 
velopment of Russia’s natural gas in- 
dustry, according to Alexandrov, has 
been the extremely limited production 
of piping. 

“The USSR Ministry of Ferrous 
Metallurgy has not taken necessary 
measures to expand output of high- 
pressure, thin-walled pipe or to in- 
crease the durability of large-diameter 
gas pipe. 

“Not until March, 1955, did the 
Ministery of Ferrous Metallurgy begin 
production of special pipe 700 mm in 
diameter. Pipe with a wall thickness ex- 
ceeding the norm by from 2 to 3 mm is 
being turned out, increasing costs and 
causing tens of thousands of tons of 
metal to be wasted. 


Compressors Output Limited 

“It is also essential that output of 
high-efficiency, high-pressure compres- 
sors be organized quickly. The gas en- 
gine compressors made by the Ministry 
of Heavy Machine Building can no 
longer supply gas at a satisfactory 
rate. Yet the ministry produces even 
these unsuitable units in limited num- 
bers. 

“In foreign countries, long-distance 
gas transmission has been facilitated by 
use of high-pressure turbocompressors 
driven by a 5000-6000-hp gas turbine 
or piston engine having a productivity 
of 15,000,000 cubic meters every 24 hr. 
Such compressors permit a reduction 
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Dependable power by Waukesha 
engines and first rate, efficient 
service by Waukesha Sales & 

| Service, Inc., form a partnership that 
dl can’t be beat. Waukesha Sales & 
Service, Inc., has completely stocked 
parts warehouses and repair service 
facilities located throughout Texas, Louisi- 

ana and New Mexico at centers of drilling 
activity to provide ‘round the clock service for 
your Waukesha engines. So remember Waukesha 
Sales & Service, Inc., when you want the best 
in engines and service for your power needs. 


WAUKESHA 


Sales & Service, Inc. 


1422 MAURY ST. © HOUSTON, TEXAS 


EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS 
IN TEXAS, NORTH AND WESTERN LOUISIANA, 
SOUTHERN ARKANSAS AND NEW MEXICO 
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WORLD‘'S LARGEST DISTRIBUTOR OF OL FIELD ENGINES 
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You get More for your money 


when it’s a work-saver 















Bench Yoke 
Pipe Vise 








RizaIb> 


Bench Chain Pipe Vise 
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RizaIb 
Kit Pipe Vise, portable, 
clamps on bench or plank 


(More) efficiency. .. special design jaws that 


grip firmly . . . close and open fast . . . pipe rests for 
more accurate threading, easy cutting . . . handy pipe benders. 


(More) service e eefamous 


RIGID heat-treated jaws 
for extra long wear. . . special malleable 
frames that won’t warp or break... every 
vise factory tested to assure you super- 
performance and durability. 









Get most for your money— 
buy RIZAID Vises, 
including stand and tristand, 
at your Supply House! 


The Ridge Tool Company °¢ 





of at least 30 per cent in construction 
and operating costs on gas transmission 
lines. The Ministry of Heavy Machine 
Building must begin production of 
these compressors as soon as possible, 

“Builders and operators of main gas 
lines need powerful, heavy-duty ve- 
hicles along with machinery and equip. 
ment to permit complete mechaniza- 
tion of the welding, cleaning, insulation 
and excavation work necessary for the 
construction and repair of such lines 
built with pipe 700 mm or more in 
diameter. It is to be hoped that agencies 
of the State Committee of New Tech- 
nology will assist industry workers and 
machine builders to develop such new 
equipment. 

“To carry out the huge gas installa- 
tion program in the cities, it is essential 
to increase sharply the manufacture of 
gas fittings and apparatus for housing 
units. Mass production of gas stoves, 
gasometers, automatic gas heaters and 
other devices must be promptly or- 
ganized.” 

Alexandrov believes that chemical 
processing of natural and oil gases has 
a great future in Russia. He said these 
gases provide a huge source of raw ma- 
terial for the synthetics industry. 


Synthetics Future 

“They are especially cheap substi- 
tutes for natural foodstuffs in the pro- 
duction of such things as alcohol. The 
cost of a ton of nitrogen fertilizer ob- 
tained from natural gas is less than 50 
per cent of the cost of a ton of ferti- 
lizer produced from coke gas. Unfortu- 
nately, planning agencies and the Min- 
istry of the Chemical Industry are still 
not dealing satisfactorily with indus- 
trial uses for new, highly effective pro- 
cesses for chemical treatment of gases.” 

The Soviet engineer charged that the 
USSR Ministry of the Oil Industry still 
has not provided for efficient gas pro- 
duction at its enterprises. He said that 
during 1954 alone wells in Russia’s 
principal oil regions lost oil gas equal 
to about 2,500,000 metric tons of 
equivalent fuel. 

Alexandrov declared that his Chief 
Petroleum Gas Administration is not 
receiving sufficient help from scientific 
research organizations in working out 
new problems that arise as the gas in- 
dustry develops. 

“Such leading scientific research 
establishments as the Krzhizhanovsky 
Energetics Institute, the Institute of 
Natural Fuels of the USSR Academy of 
Sciences and others have for many 
years failed to give any attention at all 
to problems concerned with the rational 
use of natural gases. The Gas Institute 
of the Ukraine Republic Academy of 
Sciences was set up five years ago, but it 
still has no experimental base and does 
not coordinate its work with producing 
organizations.” * kek 
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O. C. Roehl* 


MANAGEMENT of every business 
in our economy is continually being 
measured and appraised by its cus- 
tomers, employees and shareholders. 
The investment company industry and 
investors generally are paying more 
attention than ever to the question of 
management and management develop- 
ment. It is the strict policy of our com- 
pany that our portfolio managers and 
industry specialists appraise the man- 
agement of every company they may 
be considering for investment. They 
are required to assign a rating of super- 
ior, good, average, or poor to every 
management; and these ratings are 
often the determining factor in our in- 
vestment decisions. 


No company would be rated su- 
perior or good that did not have a def- 
inite program for management im- 
provement, continuity, and develop- 
ment. 


No one can profess to be an expert 
at management evaluation as the sub- 
ject is so very complex and difficult, but 
management appraisals are made and 
the management factor will become 
more important in general comparative 
security evaluation in the years ahead. 

Our concern about management and 
management development is not at all 
new. All history is full of examples— 
from the time of Moses, when, as it is 
recorded in Exodus, Moses’ father-in- 
law Jethro gave him excellent advice 
on how to administer the tribes of 
Israel; up to the present day good 
management has been a problem and 
something sought and discussed. To- 
day, with the rapid changes in cus- 
tomer preferences and with another 
technological revolution upon us, the 
very existence of a business is more 
than ever dependent upon the quality 
of its management. 


, TTaken from a paper presented before Amer- 
lean Petroleum Institute, in the Sheraton Pal- 
ace Hotel, San Francisco, California, Novem- 
ber 16, 1955. 

*Vice president, Keystone Custodian Funds, 
Inc., Boston, Massachusetts. 
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Our whole way of life and the progress of our country 
depends upon the quality of our management—Reserves 
of managerial talent are as essential as oil reserves 





S8 Billion Worth 





The shortage of top-grade man- 
agerial talent is going to be even more 
of a problem in the next decade and 
every progressive business is paying a 
great deal of attention to management 
development. From the investor’s point 
of view, competent management is a 
most comforting asset in the period of 
rapid change in which we find our- 
selves, and the premiums being paid 
for good management are well worth 
the price. 


Good Management Shows 

The importance of management to 
the investor can readily be demon- 
strated by looking at a few examples. 


1. Market performance of the 
common stocks of two utility com- 
panies operating in generally the same 
area showed: 


$100,000 invested in Company A 
in 1950 has grown to $220,000. 
$100,000 invested in Company B 
in 1950 has grown to $121,000. 
Both are large companies and Com- 
pany B’s problem has been primarily a 
management problem. A few years ago 
the management was changed and in- 
vestor confidence began to grow, but 
the new management must still prove 
itself. The economic loss to the share- 
holders, employees, customers, and 
the public has been great and should 
have been forestalled. Twenty years 
ago Company B was a leader in its 
field, but somewhere along the line 
management development was not 
given sufficient attention. 


2. Market performance of four 
large oil companies showed: 


$100,000 invested in Company A 
in 1950 has grown to $250,000. 
$100,000 invested in Company B 
in 1950 has grown to $265,000. 
$100,000 invested in Company C 
in 1950 has grown to $265,000. 
$100,000 invested in Company D 
in 1950 has grown to $374,000. 
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Here again the problem has been 
largely one of management. The man- 
agements of both Company B and 
Company C have been changed during 
this period and Company A’s manage- 
ment has been greatly improved. If one 
were to analyze the market action, one 
could almost spot the times when the 
management changes were made. To 
my mind, the management improve- 
ment job that Company C is doing is 
still not fully appreciated and I am 
sure you will see its relative perform- 
ance line go up further over the years 
ahead. Company D has long been a 
leader in management development 
and the results achieved by its superior 
management are reflected in the price 
of the company’s securities. 

Every major and minor industry is 
replete with examples. When the op- 
erations of various companies are re- 
viewed in the investment business, you 
usually hear somesn2 say, “Well, the 
management of such and such a com- 
pany is pretty poor,” or “That new 
management should change the picture 
at ‘X’ steel company;” or “We'll take a 
look at this or that company when the 
present management passes on.” 


Every success or lack of success, 
every error of judgment, every good 
move is ascribed to management. 


You may hear it said that this chem- 
ical company’s area of research is not 
right and it needs a new research head. 
In another company the problem may 
be friction at the top and in another, 
poor execution down the line. But al- 
ways the problem is deposited at the 
door of management, as it should be, 
and it usually ends up with top man- 
agement rightly or wrongly receiving 
credit or the blame. 


Although management teamwork al! 
up and down the line is needed, yet 
leadership at the top is still most im- 
portant. 


We were recently briefed on a study 
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that has just been completed covering 
an analysis of various New England 
cities that have lost their textile indus- 
iries. As you know, some of these cities 
have staged a great comeback. Others 
are still going downhill. In each in- 
stance the difference was due to one 
to three men in the comeback towns 
who decided to do something about the 
problem—the other towns lacked the 
needed leaders. So in business and per- 
haps in every area of human endeavor 
one always gets back to the general 
question of ‘management.’ 


Price Tag High 

Superior management is definitely 
worth more than good or average man- 
agement, and it may be interesting to 
try to put a price tag on the importance 
of top-grade management. The com- 
mon stocks of United States corpora- 
tions publicly held, both listed and un- 
listed, are valued at close to $250 bil- 
lion, with the shares of the petroleum 
and gas industry valued at about $35 
billion. 

Superior management is generally 
evaluated at 30 to 35 per cent higher 
in the securities market place over av- 
erage management and good manage- 
ment is worth at least 15 to 20 per cent 
more than the average. The poorly 
managed company can only struggle 
for its very existence. Over the years 
that we have rated managements, we 
find a few superior managements and 
a number of good managements, with 
most managements rated average. 

I would venture a guess that an im- 
provement in the quality of the average 
United States business management to 
good or superior, would add at least 
$75 billion to the market value of the 
securities, and in the oil industry may- 
be what we are talking about could be 
described as an $8 billion problem. 

If one were to make an estimate of 
the monetary loss of poor management 
to investors, employees, and the econ- 
omy as a whole, almost any estimate 
would be too low. The importance of 
good management and the need for 
management development from the 
viewpoint of investors hardly needs 
more comment. 


Management Reserves 

Most businesses have recognized 
the fact that reserves of managerial tal- 
ent are just as important as, for exam- 
ple, reserves of oil are to your indus- 
try. Today there is hardly a business 
enterprise that has not made some at- 
tempt to evaluate and appraise its per- 
sonnel and to establish a management 
development program including both 
internal and external training courses. 

Last year more than 53,000 execu- 
tives attended the American Manage- 
ment Association meetings; and the 
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courses at Harvard, Stanford, MIT, 
Wisconsin, and other institutions are 
attracting more people than can be ac- 
commodated. This is all healthy and 
good. But let us take a look at all of 
this activity from the point of view of 
the investor, the shareholder, the own- 
er of the business. 

In our work one of the first things 
we inquire about so far as manage- 
ment is concerned is the question of 
management development and the pro- 
vision for the future. Unless manage- 
ment continuity is provided for, there 
is not much continuity to the business. 
It does not make much sense to spend 
a lot of time planning physical budgets 
covering expansion programs for the 
next 5 to 10 years, and at the same 
time not plan for and train the manage- 
ment that will be needed. 

We would think more than twice 
about putting money entrusted to us 
in a company that did not have a pretty 
good idea where its management for its 
present and future business was com- 
ing from 5 or 10 years from now. The 
continual upkeep of human resources 
is perhaps more important than the 
maintenance of physical equipment. 
Changes in the art of management are 
being made just as fast as changes are 
being made in equipment and process. 

A consultant for a large electrical 
company told me one of this com- 
pany’s primary concerns is the prob- 
lem of finding men to staff the man- 
agerial positions that will need to be 
filled in its expansion program now be- 
ing planned well into the 1960’s. 

The fact that this problem is of con- 
cern to top management and that some- 
thing is being done about it reflects the 
kind of management this company has, 
and like competence in other manage- 
ment responsibility areas is perhaps the 
primary reason for its success com- 
pared to that of its competitors. 


Present Management Problems 

Although management development, 
training, and evaluation programs are 
good and necessary, yet executive de- 
velopment programs aimed at the fu- 
ture are not going to make up for de- 
fects that exist in the management of 
the company today. 

Management development programs 
are not going to compensate for the 
lack of a sound research program, a 
weak sales approach, inept financial 
planning ,a poor tax department, or 
unsound management organization. 

It appears to us, looking at business 
management from our vantage point, 
that more attention needs to be given 
to present-day problems in many com- 
panies before the companies can get 
the most out of their management de- 
velopment programs. 

Before a company management can 
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really talk about and plan a sound 
management development activity it 
must first make an audit of itself, Js 
it really doing a good job? Is it success- 
ful compared to others in its industry? 
How many new products have been 
introduced by the company’s research 
work compared to those of its com. 
petitors? Is the company ready with 
product improvements that will be re- 
quired in the next 5 or 10 years? Are 
the trends of profits in each department 
favorable? 

If the answers to these questions are 
not what they should be then the ques. 
tion is, why aren’t they? This question 
needs to be continually reviewed and 
answered as the first step in any con- 
tinuing management development pro- 
gram. 

Perhaps a management development 
program should start with the com- 
pany’s board of directors. The board 
has a great responsibility for the qual- 
ity of a company’s management. Un- 
fortunately there are many examples 
in business today where the boards are 
not completely fulfilling their trustee- 
ship functions. It would seem that a 
periodic independent review of pres- 
ent management and company objec- 
tives is just as necessary as a program 
to develop future leadership. 


Organization Plan Needed 

One of the more important items in 
the audit of any business and most im- 
portant to effective management and 
management development is the com- 
pany’s organization plan. There are 
certain fundamentals of good organ- 
ization which must be observed before 
a sound management development 
program can be established, and a 
sound organization plan has provisions 
within itself for the continuance of 
good management in the future. 

There are many examples where co- 
ordination between departments within 
a company is so poor that it cannot 
operate at anywhere near its maximum 
effectiveness, and management devel- 
opment in such an atmosphere is well- 
nigh impossible. 

When the objectives of a company 
are clearly stated and understood, and 
when its organization plan is soundly 
established, then only can manage- 
ment effectively look after the man- 
agement development phase of its re- 
sponsibilities. From our experience 
there seems to be a trend towards the 
establishment of more coordination 
committees within industry, and indus- 
try also seems to be utilizing the gen- 
eral-staff approach to a much greater 
extent. This all seems excellent. Al- 
though committees cannot be respon- 
sible for executive action, yet they are 
indispensable as coordinating vehicles 
and they offer excellent training 
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gounds where much-needed experi- 
ence in handling practical day-to-day 
management and operating problems 
can be obtained. The use of the gen- 
eral-staff concept also provides for the 
future development of top manage- 
ment in that the staff, which is usually 
made up of men who have had their 
major experience either in sales, pro- 
duction, research or finance, obtain 
through their staff work an understand- 
ing of the broader management prob- 
lems that face a company. The com- 
pany therefore has a more capable and 
better rounded group from which lead- 
ership in the future can come. 

One of the greatest puzzles that al- 
ways confronts the financial analyst is 
the company that looks good from the 
outside but is not nearly as solid as it 
appears. 

One example of a weakness came to 
my attention in a discussion I had re- 
cently with the head of one of our well- 
known companies. I had before me the 
detailed management development pro- 
gram of another company in the same 
field. I have never seen a more thor- 
oughly documented program — ap- 
praisal forms, psychological tests along 
with a chart of future management re- 
quirements. The report spoke of the 
great success the company has had in 
its work and considerable space was 
devoted to one specific example of ac- 


tual managerial talent that had emerged 
from the program. I mentioned to my 
friend that this sounded very good. His 
answer was, “Well, they’re right about 
that man, because Lhired him.” Some- 
where something was lacking in the 
management development ;.rogram of 
that company. 


Executive Development 

Industry is trying as never before to 
develop and train a reservoir of man- 
agerial talent and the recognition of 
the problem is important; and perhaps 
one of the very best things about the 
programs is the fact that good men do 
not have to worry so much about get- 
ting lost in a big organization as they 
used to, because the management de- 
velopment program gives them a 
chance to grow and to show their stuff. 

Today most progressive companies 
are giving their managements oppor- 
tunity for development, and it is inter- 
esting to note some of the experiments 
in the educational field such as the Bell 
Telephone Company’s experimental 
“Humanistic Education Program” at 
the University of Pennsylvania and the 
course being offered this year at the 
University of Virginia’s new Graduate 
School of Business Administration en- 
titled “Organization, Human Relations, 
and Administration.” 

Management development, however, 


is not something tnal top management 
can assign to the personnel department 
or something that Stanford or MIT or 
the AMA can do for a company. Ex- 
ternal helps are good, but the job is 
primarily and principally a function of 
management. Although the art of man- 
agement can be developed and is teach- 
able, yet executive development seems 
to be essentially self-development; and 
every executive worthy of the name 

















PETROLEUM 
ENGINEERS 


Experienced graduate engineers 
for immediate openings in Saudi 
Arabia and New York City. For en- 
gineering work in development, 
production, drilling, process, and 
oil and gas engineering on primary 
and secondary recovery problems. 


SUPERVISORY 
PETROLEUM 
ENGINEER 


For responsible staff position in 
Saudi Arabia, directing the work 
of experienced engineers mak- 
ing Petroleum Reservoir Studies. 
Advise management on Petro- 
leum Reservoir Engineering 
problems. 


Salaries commensurate with 
training and experience. Write 
giving full particulars regarding 
personal history and work ex- 
perience. Please include tele- 
Phone number. 

Recruiting Supervisor, Box 80 


ARABIAN-AMERICAN 


OIL COMPANY 
505 PARK AVENUE 
NEW YORK 22, NEW YORK 














PETROLEUM ENGINEERS 
WANTED 
FOR VENEZUELA AND COLOMBIA 


.ttractive salary and other benefits. 
Excellent personnel development pro- 
gram. Opportunity to obtain additional 
experience. Openings now for men with 
up to 5 YEARS EXPERIENCE in 
drilling, production, reservoir and 
equipment. 


Forward personal data and college transcript 
to: 


Cc. L. LAUE 
SOCONY MOBIL OIL CO., INC. 
26 Broadway, New York, N. Y. 














MECHANICAL ENGINEER 
WANTED 


An excellent opportunity is afforded a me- 
chanical engineer with proper qualifications 
by a southwestern glass company manufactur- 
ing glass containers. Glass-house experience 
des.rable but not absolutely necessary. Expe- 
rience in electrical, ceramic, industrial or 
chemical eng.neering also would be helpful. 
In reply, please give age, family status, com- 
plete experience, compensat:on desired, recent 
photo or snapshot, etc. Reply to: 
BOX 171 


in care of 
THE PETROLEUM ENGINEER 


P. O. BOX 1589 
DALLAS, TEXAS 














SAFETY DIRECTOR to supervise the safety 
activities of natural gas transmission com- 
pany. Location: Detroit. Must be willing to 
travel. Salary open. Include resume of experi- 
ence and education. All applicat:ons treated 
confidential. Box 169, c/o The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 











Chemical, 


Mechanical or 
Oil. Refining 





Company has several openings for 
engineers, with 2 to 8 years experi- 
ence in design and/or operation of 
processing equipment, for process 
design position leading to sales. Sal- 
ary, bonus and excellent working 


conditions. 


Box 170, in care of 


THE PETROLEUM ENGINEER 


P. O. Box 1589, Dallas 
















































WANTED: 
One Piping Estimator 
One General Construction Estimator 
Apply to Kaminer Construction Corpo- 
ration, P. O. Box 227, Chamblee, Geor- 
gia. Need piping estimator capable of 
complete takeoff and handling of jobs 
involving paper mill, chemical plant, 
power plant and general industrial pip- 
ing. Also general construction estima- 
tor to handle industrial buildings, as 
well as all types general construction 
occurring in above types of work. We 
are moving our headquarters from 
Greenville, South Carolina to greater 
Atlanta. Salaries open. 





























GAS COMPRESSORS 
50 to 400 hp up to 200 psi. One, two, 
three or four stages. NEW and USED. 
FOR SALE OR RENT. 
Call M. C. Bolin 
CHerry 2-6291 Box 868 
Tulsa, Oklahoma 
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For SAFE, TIGHT Connections, Use 
WATSON-STILLMAN 
FORGED STEEL FITTINGS... 


In These Pipeline 
Applications 











































ee Watson-Stillman Forged Steel Fittings provide safe, tight 


pa connections for your small diameter, high pressure piping 
Ss ... give you full protection against costly shutdown. 
Drop-forged of high strength steel for maximum resistance to 
pressure, shock and vibration, W-S fittings can be obtained in 
both screw-end and socket-welding types, sizes %” to 4” I.P.S. 

Fittings are available in carbon steel, stainless steels and 
alloy steels to meet a wide range of service conditions. Screw- 
end type in 2000, 3000 and 6000 Ib. WOG class; socket-welding 
type for schedule 40, 80, 160 and XX pipe. We also manufac- 
ture a line of 150 Ib. stainless steel fittings for corrosive, low 
pressure service. 


Send today for our up-to-date technical catalogs. 


Sold Through Leading Distributors 


HKD H. K. PORTER COMPANY, INC. 
ae. Roselle, N. J. 








E-20 To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, December, 1955 


must do much of his development work 
for himself. 

A company can help him get experi- 
ence and training but, as one man in 
the oil industry to whom I was talking 
about this subject said, “If a man 
doesn’t have it in him, 1400 years at 
Harvard isn’t going to give it to him.” 

Maybe managerial ability is some- 
what akin to artistic ability. A man 
can be taught color, perspective, and 
all the technical aspects of good paint- 
ing but that still will not make him an 
artist. Something of the artist must al- 
most be born in the man — then only 
will the training do the most good. 


Industry needs good men so very 
much that under no circumstances 
should they be allowed to go to waste, 
They are so very scarce. 


Unquestionably one of the main re- 
sponsibilities of business leadership is 
to see that the quality of its manage- 
ment is continually improved and that 
the continuance of like or better qual- 
ity management in the future is also 
assured. This can only be accomplished 
if top management puts some of its 
time and effort into it. 

For example, if management assigns 
money to research, it also has to as- 
sign some of its time to see that some- 
thing comes of the investment. If it 
has a management development pro- 
gram, it must also give active support 
and time to it and see that every de- 
partment in the entire company also 
follows through. 


Our Greatest Need 

One cannot conclude this review 
without again saying that business to- 
day is different from what it used to 
be. In the old days this maxim had 
some application: “Be not the first by 
whom the new is tried, nor yet the last 
to throw the old aside.” 

Today a company management can- 
not operate at such a leisurely pace. 
The leaders are at least three or four 
years ahead of their competition, and 
if a company falls behind, it usually 
takes five to seven years to catch up. 

We said earlier that this problem we 
are talking about is a many billion dol- 
lar problem. It is really something 
more than that—our whole way of life 
is fundamentally dependent upon the 
quality of our management. Peter 
Drucker, in his excellent series of ar- 
ticles in Harper’s this year, said: 

“During the period ahead, in 
any event, the greatest need for 
innovation seems more likely to 
lie in the social rather than in the 


WATSON-STILLMAN FITTINGS DIVISION = tccinciovicat revetution ise wi 


be totally unproductive unless it 
is accompanied by major innova- 
tions in methods, tools, and meas- 
urements for doing the managerial 
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job in the modern enterprise, 
large or small; for the develop- 
ment of competence, skill, and 
imagination among managers (still 
considered a luxury by many com- 
panies) is probably the greatest 
necessity any business, let alone 
the economy, faces.” 

Our whole way of life and the prog- 
ress of our country depends upon the 
quality of our management. 

I can give you an example of the 
type of management that we in the in- 
vestment business like to see. A highly 
regarded business consultant recently 
told me about some work being done 
for one of the larger oil companies on 
management organization and develop- 
ment. The president of this large oil 
company stated to this man, “Your 
first job is to make me a good presi- 
dent.” When I told that story to one 
of our portfolio managers, and it hap- 
pened to be a company we hold in one 
of our funds, he said, “I sure like the 
sound of that—I’m going to buy some 
more stock.” 

Maybe that is not a scientific an- 
alysis of management, but it is one of 
the many little things that, added up, 
make an investor decide to entrust his 
money to the management of one com- 
pany over another. kk & 








JOSEPH MASSAGLIA, JR., President 


Hotel MIRAMAR and Bungalows 
SANTA MONICA, California 
California's World-famous Resort—250 rooms 
WILLIAM W. DONNELLY, Manager’ 
Hotel SENATOR 
SACRAMENTO, Calif. 

The Capital's Premier Hotel—400 rooms 
CHARLES W. COLE, Manager 
Hotel EL RANCHO & Bungalows 
GALLUP, New Mexico 
World's Largest Ranch House—200 rooms 
MARTIN L. HANKS, Manager 
Hotel PARK LANE 
DENVER, COLORADO 







Magnificent Rocky Mountain View—400 rooms 
CHARLES W. COLE,' Manager 
Hotel RALEIGH 
WASHINGTON, D.C. 
On Famous Pennsylvania Ave.—500 rooms 
JOHN F. SCHLOTTERBECK, Manager 
Hotel BOND 


HARTFORD, Connecticut” 


° inest—400 rooms 


Hartiord s 
GRIFFITH R. DAVIES, Manager 
Hotel SINTON 
CINCINNATI, Ohio 
Hospitality at its Best—700 rooms 
JOHN SCHEIBLY, Manager 
Hotel SHERWYN 
PITTSBURGH, Pennsylvania 
Center of Everything --400 rooms 














MURREL F. VAUGHN, Manager 
World-famed hotels— 
| Teletype service—Family Plan } 
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Unhappy experience in some of the earlier water-flood 

projects has demonstrated that the injection water itself may 
be the very thing which defeats the project . . .because it can carry 
into the formation the precipitants, algae and bacteria which have 
been established as major causes of formation-plugging. 

But, today, many of the advanced water-flood projects now in 
operation have no trouble at all from this source. They have 
installed modern diatomite filtration systems and, using Dicalite 
filteraids, are filtering out completely the microscopic water-borne 
solids which could slow or halt the water drive. That’s because 
Dicalite filtration is so “sharp” that it traps unwanted solids even 
down in the sub-micron size range: up to 95% of all bacteria can 
be removed by Dicalite filtration. 

Diatomite filtration systems take up little room — about 1/5 that 
required for the older, less-efficient sand filters — and their installa- 
tion costs are comparatively low. In addition, diatomite filter sys- 
tems can be moved to another location when and if desired; in fact, 
some of the newer systems are completely unitized for easy hauling. 

If you’d like your water-flood project to continue at its designed 
input pressure, instead of watching pump pressures continue to 
climb, day by day—if you’d like to free your mind of at least one 
problem in a re-pressuring project — investigate the advantages of 
Dicalite filtration as used and proved by other operators. A new 
Dicalite Bulletin, now in preparation, covers the subject in detail 
...send in your name and we'll send you your copy as soon as 
it’s printed. 








—Verondable ° / fe 
GREAT LAKES la l 
DIATOMACEQUS MATERIALS 
DICALITE DIVISION © GREAT LAKES CARBON CORP. © 614 SO. FLOWER ST., LOS ANGELES 17, CALIF 
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PETROLEUM ECONOMICS ~—— 3 
Net | f Petroleum C ies Up 17% Above 195 
et Income of Petroleum Companies Up 1/7 Above 1954 
FINANCIAL REPORTS FOR FIRST NINE MONTHS, 1955 Oil profits lag behind over- 3 
Third Quarter 1955 Nine Months 1955 ° ° E 
__— alll rise — which shows g 
Gross Per Net Per Gross Per Net Per o ° | 
income cent income cent income cent income cent 33 %o gain over iast year 
$1000 of 1954 $1000 of 1954 $1000 of 1954 $1000 of 1954 
Amerada... .. 24,544 124 5,821 161 74,951 122 18,017 155 . 
Anderson-Prichard.. 15,667. 117 1,301 178 43,854 106 3,216 = 127 Ernestine Adams 
j | ore 2,566 110 1,039 111 8.411 112 3,109 101 
Ashland®......... _ _ — _ 245,881 108 10,106 152 T ; 
Atlantic Refining 113,932 85 5,504 84 372,937 86 24,407 93 HE petroleum industry bouncea 
Aztec Oil 459 > 16 o 1441 a 937 7 along with other business under sunny ' 
Bishop Oil... 616131 16 15916078 274 170 + economic skies. The first nine months 
Chicago Corp... 16,288 116 1,720 521 47,477 108 5,323 155 in 1955 showed a 10 per cent gain in 
Cities Service. . 212,709 116 8,977 122 666,410 113 32,518 105 gross income and a 17 per cent increase 
Continental. . 136,427 110 12,283 130 392,992 105 34,455 110 in net profit for 52 oil companies whose 
Cresent Corp.. . _ _ — - — _ 2,168 97 financial reports were available and 
Douglas Oil....... 6,457 119 116 283 11,959! = 107 1321 83 comparable with last year. 
I al / ican? — — _ — 23,421 8 7,67! 7 : ‘ il 
Gulf — = gue 0 79 Tike 1955 Heep quarter bec a Ila 
Hancock Oil....... 12,611 «126 1688 112 35,343 115 4669 91 cent gross income gain and an in- 
aidan tn - . ' crease of 22 per cent in net profit over 
onolulu Oil. . 955 126 4,133 14 26,275 115 10,328 127 , aster te 2054 6 
Houston Oil... 8786 115 1370 115 «© 26974112 5109 «119 i ioe gare & 34 for these 
Kerr-McGee. . . . 21,040 264 1,173 482 49,954 198 3,066 157 same companies. ; 
La. Land & Exp.. 6,290 99 3,460 92 19,021 101 10,393 98 This was a good picture for almost 
Macmillan Pet.. 431 104 100 104 1,032 98 136 278 any time but it did not measure up to 
Maracaibo........ 471 108 79 = «76 1,448 100 260 76 overall industry. Associated Press in a 
Middle States Pet.. —_ — —_ — 11,33 ° 93 831 65 report on 457 corporations estimated a 
oe a 3,579 112 1,492 124 10,560 104 4,502 102 total gain of 33 per cent for the first 
hio Oil...... 64,291 107 9,642 110 190,975 102 29,193 104 : : 
: , , , , nine months in 1955 compared to the 
anh: 2 9 r ” . 
Panhandle Oil. . . 2,961 97 217 141 9,177 94 583 87 oni period ‘n 1954. The estimate for 
ne - . 230,388 118 —_ .~ 660,405 113 “_ = oil companies increase was 16.3 per 
ymouth Oil... .. _— _— 1,31 _ — y21 1 ‘ 
Pure Oil......... 118,276 124 8,569 126 356329 127 24,650 118 paige ay the same a a 
Quaker Oil...... 12,289 113 710 156 37,080 ~—-:110 1918 130 OF TAS 32 COMPARES HNCG Mete. 
Richfield Oil... .. 58,417 102 8,030 136 —-:182,164 114 22,665 124 The Wall Street Journal analyzed 
Seaboard Oil... 10,491 108 1,561 81 31,570 109 5,105 95 early reports and reported a 35 per 
renee ya i Pn nad ia 31,424 112 5,080 94 cent gain in corporate profits in the 
Shell Off1.......... 373,797 117 31,149 119 1,087,262 111 85,646 96 first nine months. It showed oil com- 
Sinclair See 264,129 109 18,337 112 799,720 108 56,138 106 panies ahead by 20 per cent, but this 
Signal Oil....... 3,967 127 2,427 150 10,560 119 6,507 97 does not hold up with later reports. 
Skelly Oil........ 57,087 110 7,992 118 167,353 107 22,815 109 In the table only 5 companies show om 
aed — or Bes a = 118 ‘ pn — a 113 less gross income for the first 9 months the 
Southern aa 4,255 10: 1,036 146 12,835 100 3,275 101 : ; : 
Standard Calif...... 358,455 116 56,930 112 1,008,329 111 +=—«:166,272—S—«107 of ye than in seg and wees ” tim 
Standard Ind....... 443,062 108 37,819 133 1,308,047 105 102,783 126 much or more. Net income, however, sky 
ice site ttn . a een nines ‘ lines up 16 companies that did better ra 
Standard Jersey®... 1,627, 11 179, 1 ,698, 111 23, 11 : . : much or 
Standard Ohio...... 84,6408 115 6,133 +141 +«=«-247,395 ~=s«111.—Ss«d6,3064 ~—132 in 1954 bp “ae oo wa 
Sunray Mid-Con’. 73,458 — 9,907 — 220,967 — 27,708 _ more protit in per 
Superior Oil?. .. . . _ _ — — 80,518 104 3,395 33 The third quarter showed an im- ne 
Texas Co...... 477,841 112 64,933 119 1,369,248 111 189,767! 125 proved picture with only 7 companies of 
Texas Gulf Prod. 4,077 125 1,742 193 12,134 124 5,438 143 that did not meet their 1954 third 
Texas Pacific C & O. 5,467 105 1,644 97 17,248 106 5,766 101 quarter net income. Bi 
hae ba Assoc — om = ~ 354,292 105 27,256 101 The current quarter shows every in- ! 
“a yer - = ms a vd a dication of bettering last year by a | 
ion Oi if.. 98,38 2 8,786 247 5, 92 . 
Union Oil of Calif 98,384 11 786 93 274,247 103 25,094 clear margin. Chances of the 8 per cent ers 
Union O& G of La. 5,817 120 734 1112 17,347 118 1,350 144 increase in consumption look good. Col 
Universal Consolid. 1,339 103 399 93 4,039 102 1,407 117 : lly firs 
Warren Petroleum.. 26179 107 2518 103 1100369 98 101219 113 Baer 5s Oe age eo ee te 
Western Pacific Oil. — _ 950 76 ~ — 3,383 64 buoyant economy, all of which in- 
White Eagle Oil. . 3,084 144 120 295 7,558 98 —(27) 48 fluence the petroleum industry. ; 
Wilcox Oil....... 2,051 99 242 672 6,281 84 672217 1. New high annual rate of $3 eo i 
Woodley Petroleum. 1,199 137 362 377 3,157 131 846 176 - billion in the third quarter fo +s 
(—) Deficit gross’ national product — the G 
‘Including non-recurring profit of $8,185,000 in second quarter. nation’s total output of goods o 
“Report for fiscal year ending August 31, 1955. and services. This is 9 per cent Si 
*Strike at Republic Oil Refining, Texas subsidiary, caused loss. above last year’s third quarter. SI 
‘Including non-recurring profit of $1,602,000 in 1955 and $1,833,364 in 1954. 2. Corporation dividends for the PI 
5Report for fiscal year ending September 30, 1955. . st : 5 , Si 
6Sales and operating revenue only . first nine months in 1955 wer C 
7™No comparable returns last year before merger. $7.1 billion, almost 10 per cent C 
— hyo a is = ag sg —_ above the total for the same 0 
*Report for fiscal year ending June 30, 5. period last year. : 
10 . 
Six months, ending September 30, 1955. 3. New high record for steel pro- 0 
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two items is the feeling of gratification 
when a stockholder has two shares of 
stock instead of one at no cost. 

Among oil companies that gave 





duction made in October —a 
total of 10,502,000 net tons. In 
two other months in history has 
steel production passed the 10 


It’s a Splitting Market 

If you have one share of stock and 
the corporation decides to give you 
another, you haven’t any more inter- 


er- million-ton mark. est in the company than you did be- _ Stock dividends this year are: 
4. Auto output will be about 18 per 
ta anit ‘chiens thn dik at: vee fore. So why does a stock go up so : ate gg Bs. raat ie oer May 
ae it i | Se eee 2-for-1 May 
with nearly 8 million cars pro- pon Rte - = Aig ig . 3. Honolulu Oil..................2-for-1 May 
Par duced in 1955. “a Bes pit : ey ware a ee 4. Husky Oil 6.) ee 1-for-4 Oct. 
: : sed: 5. Kerr-McGee Oil............. 4-for-3 Mar 
+ Te anes yee vier tng One thing is that the split indicates SU ee 2-for-1 June 
tr cent ‘20 gotten growth of capital investment in the We I seciccssenscrezescases 2-for-1 April 
‘ “ Be 
included sales in gasoline service  CO™Pany. Companies often finance _§° Texas Gulf Prod. 3-for-l May 
iced stations, up 5 per cent their expansion by using profit instead 10, Texas Pac. C& O............ 2-for-1 Oct. 
inny 6. Onl 5 100.000 sidiie iii of borrowing or offering more stock. 11. Union Oil & Gas (La.)...2-for-1 May 
nths F A "jobs os Vkeee com This increases investment per share of There are rumors of other expected 
n in pared to 2,700,000 a year before. stock. a ; splits in oil corporations. The Texas 
ease Employment went up to 64,700,- Another point is that a lower priced Company, Louisiana Land & Explora- 
hose 000 c na ared to 60.200 000 4 stock is more popular in the market— tion and Continental Oil Company are 
and year soins aneling there will be more trading. It also tends among those about which there is 
7. Average weekly earnings of fac- to increase the number of stockholders. speculation but no announcement of 
per : . Probably just as important as these split proposals has been made. 
P tory workers hit $78.69, highest y 
3 on record. Total public income 
— reached a new record annual 
hese oa 
rate of $307.5 billion. 
8. Building boom in 1955 made a How to Grade Management 
7 23 per cent gain over 1954 and A number of attempts have been of directors are drawn from outside 
aes F. W. Dodge Corporation pre- made to evaluate management in a the company and are young and 
wt dicts another 3 per cent rise in scientific manner. For example, the vigorous in their approach to busi- 
first construction in 1956. American Institute of Management. ness.......... 675-900 points. 
) the 2 ee See nS ae a non-profit foundation, gives man- G. For Fiscal Policies — sound 
> for on ee eens © agement ratings to a great many  gyancial management, pricing poli- 
go even higher in 1956. Jersey U. S. corporations. : : : 4 
per Standard announced a $1,200 ; cies, preservation of working capi 
; — As O. C. Roehl discusses the sub- : f liauidi 
lated 000.000 1 f ; . tal levels, maintenance of liquidity, 
. oe ject on Page E-17, financial success avoidance of overly-burdensome 
yzed Se ee, eee in the (stock) market place depends gee... 825-1100 points. 
* per affiliates and Jersey’s share of primarily upon good management. : ‘ 
. the _. by Pucy asoameas ” The American Institute of Man- H. For Production yar -_ 
com- eS S ROe Cee wees OF agement bases its ratings on a point ‘ducing operating and other costs 
; less. It is 20 per cent more than . and increasing the productivity of 
this ; in 1955 system. The following figures are acc f 
ts. mavestments in / , judged necessary to merit a rating the labor force, and maintenance o 
These marks of a prosperous nation f “Excellent” i h briefly de- Satisfactory labor relationships . . 
show were clear and decisive but memory of © ee 975-1300 points 
onths the stock market shake-out only a short ae Se a 
eles: time ago gave a hint of the cloud in the A.-For Economic Function—the —_, m4 ed h so ho ' mm ps pv d 
aa sky. President Eisenhower’s heart at- part which the company plays in its d a eauak ak athe aed ee 
; v0 tack brought a swift market drop. It industry and in the national econ- nelaoveniia 1050-1400 ee 
soi was an indication of what could hap- OMY ....---+-- 300-400 points. 6 eg — 
i pen in the election year to come. It was B. For Corporate Structure—the J. For Executive Evaluation =~ 
iit striking evidence of the political core orderly flow of authority and the team ot a ing : 
third of the nation’s economy. effectiveness of executive commu- @rmony, must be active in deve ' 
Bi 12 Gain 15% nication........ 375-500 points. Toot: teakihes ace Rtpaing 
: 1 . - eae 
ry & sgest _— ui C. For Health of Earnings— hiring family relatives or by pirating 
by a et income for the top dozen earn- growth in recent years and satisfac- oytside executives.......... 
room ees mm the petroleun industry had a tory experience through a full busi- |... 1800-2400 points. 
ay | Stmtineg nin of 15 per sent inthe | ness cycle». «450-600 points" As can be seen, the minimum re 
ag ‘ Sis tncents i. D. For Service to Stockholders quired for a rating of “Excellent” 
eS |e —stability of dividends at reason- is 7500 points. slats 
391.5 *Standard Jersey . $523,000 +19 able levels, regular growth in net oe 56 in sig ee 
r for *Texas Company 181,582 +20 worth, and protection ot invested whose managements have score 
— the *Standard Calif. 166,272 +19 capital from unnecessary risks . more than 8500 points, as analyzed 
od Gulf Oil . ; 145,287 — lO eee 525-700 points by American Institute for Manage- 
goods Socony Mobil . 145,000 +13 ment, there are 9 oil companies. 
r cent ‘Standard Indiana. 102,783 +26 E. For Research and Develop- + .<¢ include: Cities Service, 
—< Phillio gon tn ment — actively engaging in a Creole Petroleum, Humble Oil, 
r the | Sinclair | 56.138 + 6 planned program of research . . . phinips Petroleum, Shell Oil, So- 
pas age wom ag ye 10 j€ stetencwiews 525-700 points. cony Mobil Oil, Standard Oil of 
pres Ohio Of eg z ; F. For Directorate Analysis— California, Standard Oil (New Jer- 
, ea degree to which the greater number sey), and Standard Oil (Ohio). 
‘mcome of more than a billion dollars in the first 
| pro- nine months of 1955. -_ 
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PERSONALS 





> Dean A. McGee, president of Kerr-Mc- 
Gee Oil Industries, Inc., was honored in 
Oklahoma City, Oklahoma, recently as 
the “Outstanding Industrialist of the 
South” for his contribution to the scienti- 
fic and industrial development of a 15- 
state southern area. The award was made 






‘e 
D. A. McGee 


by Dr. Frank J. Soday, president of the 
Southern Association of Science and In- 
dustry, at a meeting of the Oklahoma 
City Chamber of Commerce. In making 
the award, Dr. Soday spoke of McGee’s 
leadership in offshore oil development in 
the southern tidelands and cited his im- 
portance in oil and gas commerce. 

The “Outstanding Industrialist” award 
is presented each year by the Southern 
Association of Science and Industry to the 
man who has contributed the most that 
year to development of science and in- 
dustry in the southern region. 


> Bynum Turner, vice president in charge 
of research and engineering of Ethyl Cor- 
poration, has been elected executive vice 
president, a newly created position. Turner 
joined Ethyl in 1946 as assistant to the 
plant manager at Baton Rouge, Louisiana. 
He was named general manager of manu- 
facturing in 1949 and elected vice presi- 
dent in charge of research and engineering 
in 1951. He is a director of Ethyl Cor- 
poration and the Ethyl Dow Chemical 
Company. Turner is a graduate of Rice 
Institute. 


>» J. Addison has been appointed general 
manager of Iranian Oil Participants, Ltd.., 
the shareholding company of the two op- 
erating companies set up in Iran under the 
terms of the 1954 Oil Agreement between 
the Iranian Government, the National 
Iranian Oil Company and a group of in- 
ternational oil companies known as the 
Consortium. H. E. Snow, who had held 
the post since the formation of the com- 
pany last year, has relinquished it and 
has been reappointed a managing director 
of The British Petroleum Company, Ltd. 
Addison, secretary of the company since 
its formation, came into the oil industry 
from the legal profession in 1946, when 
he joined BP. K. L. Le Page has been ap- 
pointed secretary of the company. 
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> Certificates of appreciation were pre- 
sented to 37 oil men at the 35th annual 
meeting of the American Petroleum In- 
stitute in San Francisco, California, last 
month. Five of the citations were pre- 
sented posthumously. The certificates 
gave formal recognition to outstanding 
contributions and service to the industry 
and the API. Recipients were: 

Marketing: John Harper, Harper Oil; 
Dayton P. Clark, Gulf. 

Transportation: P. C. Spencer, Sinclair; 
Lee R. Cowles, Standard (Indiana); Clyde 
F. Dowd (retired), Tide Water: Samuel 
Francis Niness, Leaman Transportation; 
Calvin T. Thomas, General Petroleum; 
John W. de Groot, Tuscorora Pipe Line 
Carl H. Gompf, Ohio Oil; Munger T. Ball, 
Sabine Towing; Josiah A. Polhemus Jr., 
Standard (California); Dr. William M. 
Rust Jr., Humble. 

Oil Industry Information Committee: 
L. R. Kamperman, Leonard Refineries; 
Roy M. Stephens, Humble; H. E. Brandli, 
Cities Service; Willard Burnap, Western 
Oil & Fuel; Robert A. Douglass, Ethy]; 
Carvin Houghland, Direct Oil; J. S. Mor- 
rison, American Oil; T. F. McGarey, 
Cities Service. 

Safety: R. W. Black (deceased), for- 
merly with Esso Standard; R. E. Dono- 
van (deceased), formerly with Standard 
(California); C. L. Hightower (deceased), 
formerly with United Gas Pipe Line; J. 
L. Risinger, Socony Mobil; R. B. Roaper, 
Humble; W. N. Young, Shell. 

Research: Howard G. Vesper, Standard 
(California); Frederic H. Lahee (retired), 
Sun. 

Financial and Accounting: E. Chester 
Peet, Royal Dutch Shell. 

Petroleum Reserves: Theron Wasson, 
Pure. 

Production: T. H. Acres, Sunray Mid- 
Continent; A. W. Breeland, Lone Star 
Gas; H. O. Hill, Bethlehem Steel; J. R. 
Mahan, National Supply; Lot Bowen (de- 
ceased), Western Gulf; Frank M. Brew- 
ster (deceased), Bellmont-Quadrangle 
Drilling; W. S. Crake, Shell. 


> Eger V. Murphree, president of Esso 
Research and Engineering Company, has 
received an honorarv degree of Doctor of 
Engineering from Brooklyn Polytechnic 
Institute. Murphree, the only petroleum 
industry figure so honored at the insti- 
tute’s centennial celebration, was cited as 
an engineer, scientist and administrator. 
He was cited particularly for his develop- 
ment of the “Murphree efficiencv” scale 
as the accepted measure of distillation 
processes and as being among the pioneers 
in the development of the practical appli- 
cations of atomic energy. 


> H. R. Bolton, vice president in charge 
of exploration and production for The 
Crescent Corporation, has been named 
president of Huvoton Plains Gas & Oil 
Company, wholly owned subsidiary of 
Crescent. Dr. N. K. Anderson, director of 
research and development for Crescent. 
has been made vice president in charge of 
sales for Hugoton. 


> Dr. Daniel C. Hamilton has been ap- 
pointed manager of the economics depart- 
ment of The Atlantic Refining Company, 
succeeding E. T. Knight, former acting 
manager, who has been named associate 
economist. Dr. Hamilton comes to Atlan- 
tic from Standard Oil Company (New 
Jersey), where he served as industrial eco- 
nomist. He received his bachelor’s and 
master’s degrees from Harvard Universitv 
and his doctorate in economics from Co- 
lumbia University School of Business. 





W. O. Barnes 


» William O. Barnes has been appointed 
industrial relations supervisor for the 
eastern division, Tide Water Associated 
Oil Company. He succeeds Seth W. Can- 
dee, who is retiring after 30 years of 
service with the company. Barnes began 
work with the company in 1925 at its 
Avon Flying A refinery at Associated, 
California, near San Francisco. In 1936, 
he became employee relations supervisor 
at Avon. 


> Lyle R. Duty, formerly administrative 
assistant to the president, has been elected 
secretary of Pan-Am Southern Corpora- 
tion, succeeding P. J. Schowalter, de- 
ceased. A specialist in office methods and 
procedures, Duty began working for Pan- 
Am Southern on a temporary “loan” 
basis from Standard Oil Company (In- 
diana), Pan-Am’s parent company, in 
1950. He was assigned to Pan-Am on a 
full-time basis in 1951, as assistant to the 
executive vice-president and was named 
administrative assistant to the president 
in 1952. Duty began in the oil business in 
1928 as a record clerk for Standard Oil 
Company (Indiana) in LaCrosse, Wiscon- 
sin. 


>» George Koegler, who was formerly 
executive assistant to the chairman of the 
board, has been named deputy general 
counsel for Standard Oil Company (New 
Jersey). When E. F. Johnson, general 
counsel, retires in 1956, Koegler will be- 
come general counsel. 


> David L. Garrison, president of Bel Oil 
Corporation, Lake Charles, Louisiana, 
and John T. Lochridge, vice president of 
Fifteen Oil Company, Houston, Texas, 
have been elected directors of Mikton Oil 
Company, Houston. 


> Certificates of appreciation were 
awarded to six engineers and two citations 
were read posthumously by the National 
Association of Corrosion Engineers at the 
south central regional meeting recently 
in Houston, Texas. j 
Honored were Albert N. Horn, vice 
president, Texaco-Cities Service Pipeline; 
Nathan Schofer, Litwin Engineering; Tom 
R. Statham, Magnolia Pipeline; Harrell 


.I. Bilhartz, Production Research: Harry 


E. Waldriv, Gulf Oil; Max C. Fleming, 
Phillips Pipeline. 

Posthumous citations were read for the 
late Donald B. Good. Texaco-Cities Serv- 
ice Pipeline, and the late George A. Mills. 
Central Power & Light. 
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Personals 


> F. L. Lenzen and G. L. Parkhurst have 
been appointed to fill vacancies on the 
poard of directors of Standard Oil Com- 
pany of California. Lenzen, prior to his 
appointment as a vice president of the 
company in 1952, had been manager of 
California Standard’s Eastern Hemisphere 
operations. He is a director of the Bahrain- 
Caltex group of companies, an affiliate of 
California Standard. Lenzen joined the 
company in 1928 after graduation and 
graduate work in electrical engineering at 
Stanford University. Parkhurst, a vice 
president since 1949, previously was presi- 
dent of Oronite Chemical Company, 
chemical marketing subsidiary. Parkhurst 
is a director of Arabian American Oil 
Company and Trans-Arabian Pipe Line 
Company. He was graduated from and 
did graduate work in chemistry at Illinois 
Institute of Technology and holds a Doc- 
tor of Law degree from De Paul Univer- 
sity. J. P. Bowman was appointed assis- 
tant secretary. He joined California Stand- 
ard in 1936 after obtaining his law degree 
from the University of California. He 
formerly was a legal representative in the 
marine department. 





> Paul L. Berkman, a research associate 
at Columbia University’s Bureau of Ap- 
plied Social Research, has joined the staff 
of the department of information of the 
American Petroleum Institute. Berkman 
will review and coordinate the various 
surveys undertaken by the department 
and the Oil Industry Information Com- 
mittee, as well as outside surveys perti- 
nent to the information committee’s func- 
tions. His studies and reports will help the 
Information Committee plan and imple- 
ment its nation-wide public relations pro- 
eram. He is a graduate of Minnesota 
State Teachers College and has done grad- 
uate work in the departments of socio- 
logy at the University of Chicago and 
Columbia University. 


> Dallas R. Lamont, patent attorney for 
Socony Mobil Oil Company since 1931, 
has been elected to the board of directors. 
He will head Socony’s research and de- 
velopment program. William M. Holaday, 
formerly in charge of those activities, has 
been named to the newly created post of 
co-ordinator for new product planning. 


> Ralph G. McIntyre, Houston, Texas, 
director and president of Standard Oil 
Company of Texas for the past nine years, 
has been elected chairman of the board. 
This position was formerly held by Gage 
Lund, vice president of Standard Oil 
Company of California. McIntyre joined 
Standard of California in 1910 and is now 
completing his 45th year of service with 
that company and its subsidiaries. He has 
been a resident of Texas for the past 28 
years. K. H. Shaffer has been named a 
director and president of Standard Oil 
Company of Texas succeeding McIntyre. 
Shaffer joined Standard of California as 
an engineer doing survey work on new 
concessions in Venezuela. For the past 
three years, Shaffer has been director, vice 
President and assistant to the president of 
The California Company, a subsidiary of 
Standard of California in New Orleans, 
Louisiana. He was graduated from the 
University of California. John Domerca, 
Jr., who has been a vice president and di- 
rector of Standard Oil Company of Texas 
for the past six vears, headquartered at 
Houston, has resigned his position with 
that company to become a director, vice 
President and assistant to the president 
of The California Company, New Orleans. 
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use JOHNSTON vertical turbine pumps 
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Setting a high standard for excellence, Johnston Vertical 
Turbine Pumps are widely used for booster line service for pipelines, 
refineries, and chemical plants throughout the world. Unlimited flexi- 
bility of installation, with discharge heads to fit any system, makes 
these pumps highly popular with design engineers. For crude oil, gaso- 
line, diesel fuel, ammonia, L-P gases and other volatile fluids, Johnston 
Pumps are dependable, easy to install, economical to operate. 


write JOHNSTON ropay 
PUMP COMPANY 
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FIG. 1221 

OS4&Y, union bon- 
net. Sizes: 4%" to 
2”. 600 pound pri- 
mary pressure series, 












FIG. 1021 

Inside screw union 
bonnet. Sizes: 4" to 
2”. 600 pound pri- 
mary pressure series, 


New design makes 
OIC forged steel gate valves 
the most modern line... 


NEW: stronger stem-to-wedge connection. Improved, 
modern design increases pull-out strength to many times 
the theoretical requirement. This design distributes the 
pull-out load more efficiently throughout the wedge 
structure to meet the most stringent specifications of 
valve buyers in all fields. 


NEW: wedges wear longer. Wedges are made of 13% 
chrome stainless steel for corrosion resistance. They are 
duracased to at least 1000 Brinell Hardness to prevent 
galling and excessive wear caused by frequent closures 
upon foreign particles in the flow. 


NEW: union bonnet design is more efficient. Body-to- 
bonnet joint of the male-female type provides a recess 
for the gasket. It is contained more securely, reducing 
the possibility of leakage or a blown gasket. 


OTHER OUTSTANDING FEATURES 


Stem threads of all OIC inside screw, forged steel valves 
are always contained inside the bonnet. They can’t pos- 






ALVES 
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sibly load up with corrosive matter which might be in 
the flow. This keeps the threads clean and free running, 
and contributes to longer stem wear. 

Modern OIC Seal-Ever packing is a special composition 
which eliminates electrolytic action between the stem 
and the packing. This prevents stem corrosion in the 
packing area and helps maintain a leakproof seal. 

Back-seating feature provides means of repacking 
valves while in service. 

OS & Y valve gland “I” bolts are retained on trunnions 
by modern, more efficient, stainless steel snap rings. 

Shoulder-type seat rings are expanded into the body 
under heavy pressure. They are accurately machined to 
mate tightly with the wedge for a positive seal. 

Order modern OIC Forged Steel Valves from your 
nearby OIC Distributor. Write and request Folder No. 195. 

OIC Forged Steel Valves are also available in globes, 
angles and checks in a variety of trims for any service. 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON 
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DEATHS 





Dr. Aaron B. Bagsar, retired chief 
metallurgical engineer of Sun Oil Com- 
pany, died at his home on October 7. Dr. 
Bagsar attended the University of Califor- 
nia, University of Idaho and Columbia 
University, where he received a PhD in 
Metallurgy. He was a member of numer- 
ous scientific societies and fraternities 
and had written a number of papers on 
subjects within his field. Dr. Bagsar re- 
tired in 1954 after 22 years with Sun. 


>» Dr. Graham Edgar, who has been 
called the “father of anti-knock gasoline,” 
died September 8 in a Greenwich, Con- 
necticut, hospital from leukemia. Former 
consultant and vice president of Ethyl 
Corporation, Dr. Edgar retired in 1952. 
He was instrumental in developing the 
first 100-octane aviation gasoline and 
worked out the octane scale for measur- 
ing the antiknock quality of motor fuels. 


» Robert E. Donovan, manager of the 
safety division of Standard Oil Company 
of California, died of a heart attack in 
San Francisco, California, September 28. 


Ed B. Stewart, division manager for 
The Ohio Oil Company, died September 
11 in Tulsa, Oklahoma, after a long ill- 
ness. He had been division manager 
since 1954. 


>» Oscar H. Ahnberg, retired executive of 
Shell Oil Company’s production depart- 
ment and vice president of R. T. Collier 
Corporation, died September 16 at his 
home in Arcadia, California. 


> John Newman, well known in the oil 
industry in Kern County, California, died 
September 13 in Salinas, California, from 
a heart attack. Newman was co-owner of 
the Oilfield Vacuum Service. 


> Harold H. Grant, manager of the ac- 
counting department of General Petro- 
leum Corporation, died of a heart attack 
on September 1. Grant had been with the 
firm 31 years. 


> Elmer H. Jones, pioneer California oil 
well supply man, died of a heart attack at 
his home in Palos Verdes, California, on 
September 4. Jones had engaged in the 
oil well supply business in California 
since 1915 and had headed his own com- 
pany, the Pacific Southwest Pipe Com- 
pany, since 1931. 


> H. Earl Clack, one of the leading oil 
figures in Montana and Wyoming for al- 
most 50 years, died in Great Falls, Mon- 
tana, September 2 of a heart attack. Clack 
was chairman of the board of H. Earl 
Clack, Inc., and a director of the Husky 
Oil Company of Cody, Wyoming. 


> Anton L. Knipping, Jr., manager of the 
marine and traffic department of General 
Petroleum Corporation since 1953, died 
September 25. He had been with the com- 
pany 36 years. 


> Blaine S. Smith, retired president of 
Universal Atlas Cement Company, died 
October 27 at New Rochelle, New York, 
Hospital. Smith, who had been associated 
for more than 37 years with Atlas, a U. S. 
Steel Corporation subsidiary, retired in 
1953, continuing for a time with the com- 
Pany in a consulting capacity. He began 
his career in the cement industry in 1908 
as salesman for the Universal Portland 
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Cement Company in Chicago, Illinois, 
where he later served as general sales 
manager, director and vice president. 


> Joseph A. Pipsaire, independent oil op- 
erator, died early in October in a Long- 
view, Texas, hospital after a brief illness 
from a heart ailment. For 21 years, he 
was production superintendent for Sun 
Oil Company in El Dorado, Arkansas. He 
later was production head of Edwin M. 
Jones Oil Company in Longview for 24 
years. 


>» Robert E. Donovan, corporation-wide 
manager of safety for Standard Oil Com- 
pany of California, died from a heart at- 
tack at his home in San Francisco, on 
September 27. After beginning his safety 
career as an inspector for the Bureau of 


Mines, he joined Standard Oil in 1922 
and was one of the pioneers in petroleum 
safety. When he died, Donovan was serv- 
ing as chairman of the API central com- 
mittee on accident prevention. 


> Kenneth R. Farr, vice president of Pe 
trolite Corporation, and general manager 
and sales manager of the Tretolite Com 
pany division, died from a heart attack 
October 3. 


> Donald B. O'Neill, oil executive, died 
of a heart attack at his home in Santa 
Monica, California, September 24. O'Neill 
was a prominent figure in the petroleum 
industry in California for more than 30 
years and was executive vice president of 
the Independent Refiners’ Association of 
California at the time of his death. 














must for an effective, time-conserving, money-saving drilling job. Recla- 
mation of mud 1s vitally important. No matter what the mud flow or 
well depth may be, a THOMPSON Vibrating Shale Separator and 
Sample Machine stands up to meet any demand. It’s field proven! 
You get clean mud. THOMPSON Separators are self-motivated ... mak- 
ing tools last longer... with a minimum of re-tooling and restoration of 


mud solution. 


A THOMPSON Separator is your surest bet... 
for shallow, medium and deep wells. The depend- 
able Sample Machine works simultaneously with 
the Separator, giving a foot-by-foot mud analysis 
with specimens Write for ‘Free ‘Folder. 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


SOLD ONLY THROUGH SUPPLY STORES 
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Young Radiator Company HC* Cooler and Condenser. 


utility cools compressed gas 
with YOUNG atmospheric radiators 


@ Southwest Natural Gas Company, Ada, Okla- 
homa, uses Young Radiator Company HC* 
Horizontal Core Cooler to cool compressed gas 
stored underground during the summer. Gas is 
withdrawn during the peak winter loads to sup- 
plement pipeline capacity into the City of Ada 
and nearby points. 

Cooling is necessary because higher tempera- 
tures are detrimental to the porosity of the for- 
mation underground intowhich the gas is stored. 

In addition compressors inside the building 
are equipped with Young Radiator Company 
“Mono-Weld” Jacket Water Coolers. 

These efficient “HC” Units are also used for 
cooling water, oil and other gases and for con- 
densing steam and vapors. Cooling cores are 
available in plate fin, Monofin or spiral fin con- 
struction for any operating pressure. See your 
nearest Young representative for full details on 
“HC” units or write the Young Radiator Com- 
pany, Dept. 215-M, Racine, Wisconsin. 

*HC is a Young Radiator Company trademark. 


WRITE FOR FREE 
NEW 12-PAGE HEAT 
EXCHANGER CATALOG 


Send for your new Catalog No. 1254 
containing complete data on Young 
Radiator Company Type “F’’ Fixed 
Tube Bundle Heat Exchangers. 





CATALOG NO. 1254 


Youn 


RADIATOR COMPANY 





RACINE, WISCONSIN 





* 





HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heot Transfer Products for Automotive, Heating, Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 


Executive Office: Rocine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, Illinois 
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> Oil Equipment in Europe, published by the Organization for 
European Economic Co-operation, with U. S. Publication Offices 
at 2002 P Street, Washington 6, D. C. Pages, 140. Price, $1.25 

European firms are now manufacturing, often under American 
license, equipment which, broadly speaking, is equivalent to that 
supplied by American firms and conforms to API standards. 
Most of them have a fairly considerable surplus production ¢g. 
pacity. These are the findings of a mission of the OEEC, which 
had previously reported until recently that most oil equipment 
used in Europe was being purchased from specialized American 
engineering firms. 

The study is very objective and covers all fields: Large pressure 
vessels, power units and pumps, valves and pipe, control gear, 
and drilling equipment. It should be of interest to all engineers 
those engaged in the purchase or manufacture of oil equipment, 
especially for those engaged in foreign operations. 


> Geological Record, 1955. Rocky Mountain section of the 
American Association of Petroleum Geologists, published by 
Petroleum Information, Denver, Colorado. Pages, 208. Price 
$7.50. 


The publication of this volume compiles all material presented 
at the 1955 Rocky Mountain section of the AAPG meeting in 
Billings, Montana. Contained in the book are 15 papers on a 
variety of subjects ranging from an overall analysis of the region 
to specific field analyses. Beaver Lodge and Tioga fields, North 
Dakota, Pine field in Montana, Beaver Creek in Wyoming and 
Dakota Sandstone sedimentation and stratigraphy in the San 
Juan Basin are a few of the subjects discussed in the volume. Only 
a few specialized papers presented at the section meeting were 
not released to publication. 


>» Some Properties of the Lighter Hydrocarbons, Hydrogen Sul- 
fide, and Carbon Dioxide, by Bruce H. Sage and William N. 
Lacey, published by American Petroleum Institute, 50 West 
Sete. Street, New York 20, New York. Pages, 246. Price, 
10.00. 


Project 37, established in 1927, one part of the general API 
research program, has the objective of determining the behavior 
of the lighter hydrocarbons under conditions pertinent to the 
occurrence and production of petroleum. This volume contains 
additional basic information to a companion book published in 
1950, Thermodynamic Properties of the Lighter Paraffin Hydro- 
carbons and Nitrogen. 

Primary emphasis in this volume has been placed upon the 
volumetric and phase behavior of the hydrocarbons and their 
mixtures, and is fundamental in data, of increasing value to the 
technical personnel of the petroleum industry. Twenty-two sys- 
tems, from propene to the methane-n Butane-Decane system, are 
described in separate chapters. 


> Activated Alumina Maintenance Program, published by the 
Aluminum Company of America, Chemicals Division, Pittsburgh, 
Pennsylvania. Pages, 120. 

This book of instructions and data in the utilization, main- 
tenance and reclamation of power system oils represents an excel- 
lent effort by industry in promoting more efficient plant opera- 
tion and economy in the field of preventive maintenance fot 
power system oils. The advantages of using activated alumina 
treating is pointed out by more than a score of testing procedures 
and sampling methods. Activated alumina is a grandular adsol- 
vent material which, on contact with oil, will remove acid pre- 
venting deterioration and sludge formation. Included in the book 
are chapters on maintenance procedure, the importance of main- 
tenance and cost records, and characteristics of power system oils. 


>» Rotary Drilling Handbook, fifth edition, by J. E. Brantly, pub- 
lished by Palmer Publications, 604 Fifth Avenue, New York 20, 
New York. Pages, 702. Price, $10.00. 


Perhaps one of the most inclusive manuals concerning rotary 
drilling to be authored by one man on the market today is the 
Brantly book. The writer has included in the single volume 4 
wealth of drilling drawn from a large repertoire of knowledge ac- 
quired through many years in the industry. Brantly is a past presi- 
dent of the American Association of Oilwell Drilling Contractors, 
as well as past president of the Drilling and Exploration Company, 
Inc. The profusely ilustrated book is divided into 28 chapters en- 
compassing every subject from accounting arid safety to forma- 
tion testing and geology. Over 200 pages of tables and formulas 
are included to aid the field engineer or rig operator. 
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THE STRONGEST WIRE 
MAKES THE STRONGEST ROPE... 
THAT’S WHY ONLY 1105 IS USED IN 
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1105 WIRE is the strongest and toughest rope wire that 
has ever been developed. 
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¥ Royal Blue is a new all-steel wire rope. It’s made of 1105 
rice, 


wire — stands up in service— gives you more for your 
money because it has more to give. 


Ask us for the full facts about Royal Blue Wire Rope, 
or contact your Roebling distributor. 
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Subsidiary of The Colorado Fuel and Iron Corporation 
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The reason that crime doesn’t pay is 
that when it does, it is called something 
more respectable. 


7 5 7 


“Now tell the jury the truth, madam. 
Why did you shoot your husband with a 
bow and arrow?” “I didn’t want to wake 
the children.” 


7 v y 


A man owes it to himself to become 
successful. Once successful, he owes it to 
the Bureau of Internal Revenue. 


7 A 7 


A family had returned from church 
and was seated around the dinner table. 
Discussing the morning service, the father 
commented, “Frankly, I don’t believe the 
sermon this morning was as good as 
usual.” Then Mother added, “The choir 
didn’t sing as well as they have. The an- 
them was poorly chosen, I thought,” Sis- 
ter put in, “The church needs new hym- 
nals, I wish they would buy some.” . . . 
The younger member of the family 
thought this all over, then remarked, 
“Well, I thought it was pretty good for 
only 15 cents apiece!” 


sf 5 A 7 


Oscar came to the city and got a job as 
janitor in a girl’s dormitory. As the house- 
mother handed him the pass key to every 
room in the house, the question of wages 
presented itself. 

“Would ten dollars a week be all right 
with you?” she asked timidly. 

Oscar was silent for a moment. “I don’t 
know if I can pay that much or not, lady,” 
he said finally. 


7 y 7 


The following article appeared recently 
in a prominent newspaper with the head- 
line: “Woman Didn’t Know What She 
Asked For.” 

“A woman, stout and easy-going, called 
at the City Health Department for in- 
formation. Directed to the Charity Hos- 
pitalization Division, she was subjected to 
intensive quizzing. 

“From there she was directed to the 
maternity section and more questions. 
Yes, she could pay some of the expense 
herself. 

“Then to the department clinics for 
X-ray examinations and routine tests. 
Came the final stage and she was placed 
on a table for examination. As the physi- 
cian started probing, the woman pushed 
aside the white sheet and announced: “I 
didn’t know you had to go through with 
all this to get your little boy’s teeth fixed.” 


7 v 7 


A traveling freight agent was planning 
a business trip through his territory. Only 
expected to be gone three days, “but you 
never can tell what you'll run into in the 
way of new business and calling on ship- 
pers.” He was explaining this to his wife 
and further stated, “In case I’m going to 
be away longer, I'll mail you a card, 
honey.” .. . “You don’t need to,” she told 
him. “I found it in your coat pocket 
already.” 
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LAUGH with BARNEY 


“Your husband looks like a brilliant 
man. I suppose he knows practically 
everything.” 

“Don’t be silly. He doesn’t suspect any- 
thing.” 

5 y + 

“She only cares for platonic love.” 

“What’s that?” 

“It’s like tip-toeing down to the cellar 
for a bottle of home-made root beer.” 

7 if 7 

A Wall Street statistician undertook a 
modified Kinsey investigation of his own. 
According to him, man’s relationship with 
the opposite sex can be divided roughly 
into seven stages: 

1. Whaa-a-a! I want my mama! 

2. G’wan, beat it. We don’t want any 
old girl playing with us! 

3. Gee, Alice, you’re beautiful! 

4. If you don’t marry me, I'll shoot 
myself! 

5. All right, go home to your mother. 
See if I give a darn: 

6. She’s considerably younger than | 


am, Alice, I admit, but she under- 
stands me! 

7. Kitchy-koo! Did you hear that, 
Alice? Listen, she said “Grandpa!” 


7 7 7 

At a party celebration in Leningrad, a 
guest found a piece of rubber tire in his 
stew. About to complain, he noticed a 
secret-police official watching him. “Well, 
everything is going according to our cal- 
culations,” he said. “Here we’ve been in 
power only 35 years and already the 
automobile is replacing the horse.” 

5 7 oA 

A fellow was busily engaged with a 
spade in the mud beside his car when a 
stranger hailed him. “Stuck in the mud?” 
asked the stranger. 

“Oh, no,” exclaimed the fellow, “my 
motor died and I’m just digging a grave 
for it.” 

7 7 7 

Nowadays a husband and wife either 
have to have minds that run in the same 
channels or two television sets. 








“THERE GOES SNODGRASS,... ALL WRAPPED 
UP IN M/S WORK AGAIN. “© 





A tough drill sergeant was working a 
group of draftees on a boiling August 
afternoon and results were something less 
than satisfactory. Finally, he called a halt 
and announced with a bellow: “You guys 
think you’re soldiers? Why, I’ve seen 
much better drilling by little cans of beer 
on television!” 

7 5 7 


Advice from a former New Orleans 
playboy to his son, on the subject of 


marriage: “My boy, I’ve just got two lit- - 


tle pieces of advice to give you. First, 
always reserve the right to spend one 
night a week out with the boys.” He 
paused and then his son asked for the 
second piece of advice. He immediately 
got it: “Don’t waste it on the boys!” 


y vy vy 


A faith healer ran into his old friend 
Max and asked how things were going. 

“Not so good,” was the pained reply. 
‘My brother is very sick.” 

“Your brother isn’t sick,” contradicted 
the faith healer, “he only thinks he’s sick. 
Remember that he only thinks he’s sick.” 

Two months later they met again and 
the faith healer asked Max, “How’s your 
brother now?” 

“Worse,” groaned Max, “he thinks he’s 
dead.” 


7 vy 7 


ROTC Sergeant: Does your uniform 
fit satisfactorily?” 

Freshman: Well, the jacket is okay, sir, 
but the pants are a bit snug under the 
armpits.” 

7 v 5 

Once a young college femme wrote the 
editor of a correspondence column, “I 
am only 19 and I stayed out till two the 
other night. My mother objects. Did I do 
wrong?” 

The answer published in the paper next 
day: “Try to remember.” 


7 7 v 


You can’t tell how far a couple have 
been in a car by looking at the speedom- 
meter. 

5 7 7 


The bandaged man who lay in the in- 
firmary bed spoke dazedly to his visiting 


pal. 

“What happened?” 

“You absorbed too much last night, 
and then made a bet that you could fly 
out the window and around the library.” 

“Why didn’t you stop me?” screamed 
the fractured student. 

“Stop you?” asked the other. “I had 
$25 on you!” 


7 y 7 


A salesman for a building supplies 
house landed in a country town. Noticing 
an old lady sitting in a chair by a window 
and staring out at the village scene, he 
figured there might be a sale. 

“I’ve been noticing you,” he said, when 


‘he got her attention. “I’m a salesman. 


Thought I might sell you one of the new 
double-size picture windows.” 

“Picture windows?” the old lady 
grinned. “What fur? I ain’t nothing to look 
at any more.” 
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0 METHYLENE CHLORIDE — TECHNICAL DATA 
Reacts with: In the presence of: To yield 
Fe SbF; CH, CIF + CHe F2 
Cle Various catalysts CHCl: + CCl, 
Bro Al CH,BrC1 + CHeBr; 
HCl air, CuCl, CHCl; + CCl, 
3 Air Cud COC 
H,0 (steam) activated C HCHO and other products 
H20 (ag.) NaHCO; HCHO 
NH; EtOH hexamethylenetetramine 
CO Al (pressure) CH,C1COC1 
Na, K, Li CH,, C, He and metallic alkyls which are explosive 
Nal Acetone or EtOH CHels 
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conditions of use are beyond our control, we cannot guarantee the results of specific applications. 


Nothing stated here shall be construed as a suggestion to use any product in conflict with current patents. 


‘@) tions and/or the specific conditions confronting him. 


The information contained in this circular is to the best of our knowledge, true and accurate. However, since the 


Each user is cautioned to establish to his own satisfaction the physiological effects of the particular combina- 











Courtesy Solvay Process Division, Allied Chemical and Dye Corporation. | 
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; <schiceaiadal of test curve) 
NEW SUPER STRUCTURE 
PROVIDES LINEARITY OF OPERATION 


Special molded diaphragm, in combination with 
deep casing, provides constant diaphragm effec- 
tive area. Resultant linear relationship between 
input signal and inner valve position makes flow 
versus diaphragm pressure characteristic of control 
valve identical to flow versus lift characteristic. 


FISHER GOVERNOR 


COMPANY 
MARSHALLTOWN, IOWA 
Woodstock, Ontario. 


To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, December, 1955 
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e Appreciation .. 


We are now especially mindful of the 
confidence and patronage of the 
petroleum industry because this is 
our 50th Anniversary. 0 


We opened our first supply store in 
1905. It still does business at the original 
location in Bartlesville, Oklahoma. 


J&L stores and offices now serve the 
industry from the Rocky Mountain Divide 
to the Atlantic Coast, and from the Gulf 
of Mexico to the oil fields of Canada. 


It takes more than men, management 
and money to achieve such progress. 

It takes good customers, staunch friends, 
and the American way of life. 


To these on our Golden Anniversary 
we gratefully rededicate our service. 
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DRILLING HYDRAULICS 











FRICTION LOSSES THROUGH FOUR COMBINATIONS OF SURFACE CONNECTIONS FOUND ON ROTARY RIGS 
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Deephole Drilling ...tn a Hurry f 


... the acceleration, lugging power, and dependability you get from Le Roi 
L3460 and L4000 engines mean faster round trips and lower drilling costs. 


HEN you have to go deep you need plenty of horse- 

power. And the place to get it is from Le Roi’s 
L3460 with 600 max. hp. or its big brother, the L4000 
with 655 max. hp. 


You get much more, too. You get compactness. These 
V-12 overhead-valve engines are only 164 in. long. That 
makes them ideal for drill-rig installation, because they 
pack a lot of power in a small space — give you more 
horsepower per dollar. 


But that’s not all you get from these high-output en- 
gines. They represent the first, truly new design concept 
in 15 years. They have improved fuel economy; integral 
crankcase and cylinder construction for greater rigidity; 





longer bearing life; hydraulic valve lifters; better mani- 
folding; husky crankshaft with integrally forged coun- 
terweights for unbelievably smooth operation — modern 
features that mean lightning response to load demands, 
outstanding performance and dependability. 


Like all Le Roi engines, they’re built to stand oilfield 
handling; they’re easy to service; they have a wide 
speed range up to 1350 rpm; and they oparate on natu- 
ral gas, butane, or gasoline. 


Ask your supply house or Le Roi distributor to show 
you an L3460 or L4000 at work. See for yourself why 
they can help you make hole faster. Literature is also 


available — just write us for it. ; 
P-13 


hots of Westinghouse Air Brake Co. 





PORTABLE AIR COMPRESSORS 
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Waukesha Opens New Branch 


A new branch of Waukesha Sales & 
Service, Inc., has been opened in Abilene, 
Texas, to serve users of Waukesha engines 
in that area. This branch carries a com- 
plete line of Waukesha engines and re- 
placement parts and operates a 24-hr-a- 
day repair service. 


Western Adds Research Center 


Opening of a new research facility at 
Dallas, Texas, by The Western Company 
has been announced. 

The new facility will be staffed by re- 
search associates and their assistants who 
will conduct research activities in all areas 
of well servicing, including radioactivity 
logging, perforating, fracturing and acid- 
izing. The research associates who are 
opening the new facility are William E. 
Brown and Bernard Jacknin. 

Brown joined Western after five years 
with Gulf Research and Development 
Company, where he served as _ senior 
scientist in the geological and geochemis- 
try division. Jacknin previously was as- 
sistant to the director of engineering and 
development at Congoleum-Nairn, Inc. 


Larkin Begins Work on 
New Plant 


Construction is under way on the new 
plant and general office headquarters for 
Larkin Packer Company, Inc., in Waxa- 
hachie, Texas, and is expected to be com- 
pleted before the end of this year. 

This new plant provides for more than 
a 40 per cent expansion of the company’s 
present facilities in St. Louis, Missouri. 
The new building covers approximately 
70,000 sq ft and occupies a 28-acre site. 
Larkin is moving its headquarters to 
Waxahachie in order to be in the center 
of its market area. 


Failing, French Firm Draw Pact 


A license agreement has been com- 
pleted between the George E. Failing 
Company and the Societe de Fabrication 
de Materiel de Forge of Paris, France, 
which provides for the manufacture of 
certain models of Failing rigs and equip- 
ment in France. 

The license agreement makes possible 
the sale of Failing-designed rigs in France 
and in French territories where dollars 
are not available. 


licensing Agreement Reached 


The Girdler Company and the Ameri- 
can Machine & Foundry Company have 
concluded a licensing agreement. 

It calls for Girdler to be the exclusive 
manufacturer of the AMF continuous 
mixer and the AMF continuous disc 
blender. 


Republic Supply Adds Department 


To give better service to inquiries and 
sales since the establishment of the firm’s 
refinery sales department last July, The 
Republic Supply Company of Califor- 
nia has established a special quotation 
and order department that will be de- 
voted to the petroleum industry. 

The department is under the general 
direction of W. F. Sprague and is headed 
by Norman S. Scholey. 
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Dowell Holds Cleaning Forum 


Fifty of the nation’s top petroleum re- 
fining authorities attended a refinery 
chemical cleaning symposium in Tulsa, 
Oklahoma, recently. Dowell, Inc., was 
host to the group. 

Purpose of the symposium was to pro- 
vide an opportunity for the exchange of 
knowledge and viewpoints on refinery 
cleaning in an open forum for refinery 
— and chemical cleaning per- 
sonel. 


Taylor Moves West Coast Plant 


Taylor Instrument Companies has an- 
nounced that its San Francisco offices and 
plant have recently moved across San 
Francisco Bay to San Leandro, Cali- 
fornia. 

The new plant is capable of duplicating 
many manufacturing and repair techni- 
ques followed in the company’s main 
plant in Rochester, New York. Set up to 
make repairs and assemble new instru- 
ments, it contains 16,800 sq ft of floor 
space, a substantial gain over the quarters 
formerly occupied. 


Houston Lab Begins New Plant 


Construction has begun on the new 
main plant for Houston Technical Lab- 
oratories, Texas Instruments geophysical 
instrumentation subsidiary. 

The 40,000 sq ft completelv air condi- 
tioned building is. being built on a five- 
acre tract in Houston, Texas. When the 
modern new building is completed next 
spring, HTL will be able to consolidate 
its research, design and manufacturing 
operations. 

This building will be of modern, but 
not extreme, design sheathed in light gray 
Georgia marble. It will be completely air 
conditioned and will house more than 
100 personnel. 

One of the several unique touches in 
design is a 28 by 30 ft skylighted tropical 
garden central to the office area and im- 
mediately adjacent to the visitors’ wait- 
ing room. A geophysical instrumentation 
museum will also be located in the lobby 
area. Largest portion of the building will 
be an unobstructed manufacturing area 
measuring 180 by 120 ft and offering great 
flexibility in the arrancement of equip- 
ment manufacturing lines. 





Liquid Detergent Expansion Plans 


An expansion program in the liquid 
detergent field has been announced by 
General Aniline & Film Corporation, 
whose Antara Chemicals division is now 
a major supplier of detergents and other 
surfactants to soap manufacturers, textile 
mills and chemical companies. 

Three major steps will initiate the ex- 
pansion program. These will include con- 
struction of a new surfactants manufac- 
turing building on the company’s 55-acre 
property at Calvert City, Kentucky, sched- 
uled for completion in July, 1956; instal- 
lation of additional facilities at the com- 
pany’s present plant in Linden, New Jer- 
sey, and leasing of large storage tank 
facilities in Los Angeles and Alameda, 
California. 


Western Inspection Acquired 


Western Inspection will become Sperry 
Western, Inc., with offices remaining in 
Midland and Odessa, Texas, and in Lake 
Charles, Lafayette and New Orleans. 

Western’s James H. Binford continues 
as president, with Sperry’s R. B. Manning 
named vice president and treasurer and 
D. W. Gordon secretary and assistant 
treasurer. 


National Has Two Plastic Pipes 

Polyvinyl chloride plastic pipe, known 
as the “stainless” of plastics, has been in- 
troduced for nationwide distribution by 
National Tube division of United States 
Steel Corporation. 

This is the second kind of plastic pipe 
to be manufactured by the corporation’s 
pipemaking division, the first was poly- 
ethylene, announced early this year. Na- 
tional’s plastic pipe is produced at Gary, 
Indiana. 


Martin-Decker Houston Office 


Martin-Decker Corporation’s new serv- 
ice plant and Gulf Coast office is located 
at Houston, Texas. 

The shop and office facilities are 
manned by factory-trained personnel; and 
fully equipped service trucks are standing 
by for at-the-rig maintenance of drilling- 
control instruments. 

The new Texas plant augments Martin- 
Decker’s Mid-Continent and Gulf Coast 
distribution by Reed Roller Bit Company 


New main plant for Houston Technical Lab. 


































































Trade News 
Well Logging Method Extended 


BJ Service, Inc., is now offering simul- 
taneous radiation logging services in the 
Pacific Coast division. 

This modern method of well logging 
(the Perforating Guns Atlas Corporation 
method) has been successfully used by 
PGAC in the Mid-Continent and Gulf 
Coast areas and has been used with equal 
effectiveness by BJ Services, Inc. in its 
Rocky Mountain division. 

The PGAC method is claimed to be 
sharply defined, providing a clearer pic- 
ture of down hole formations and assur- 
ing excellent correlation from well to 
well. 





Magnetic Tapes to Be Produced 


A complete line of magnetic tape for 
geophysical recorders will be produced by 
ORRadio Industries. 

The Irish geophysical tapes will be pro- 
duced by the company’s recently an- 
nounced Ferro-Sheen Process, which pro- 
vides a mirror-smooth surface for geophy- 
sical tapes. This Irish line will include 
magntic belts, loops and magnetic sheets 
for geophysical recorders, now extensively 
used in exploration. 


New Off-shore Rig Takes Shape 


Something new in off-shore oil drill- 
ing, suggestive of science-fiction come 
true, is taking shape day-by-day on the 
muddy banks of the Mississippi River 
near Vicksburg, Mississippi. 

It suggests a gigantic steel fortress cap- 
able of raising itself on stilts until it is as 
high as a 10-story building. Actually the 
“fortress” is a $2,000,000 ocean-going 





platform, which, with the flick of a 
switch, raises itself above the water to 
become a sturdy storm-proof island. 

R. G. LeTourneau, Inc., of Longview, 
Texas, is manufacturing the portable plat- 
form. It is expected to be launched soon, 
then floated 400 miles down the Missis- 
sippi to the Gulf. 

Towed to a likely drilling spot, the 
platform lowers three legs to the ocean 
floor. Gently the 8,000,000-Ib machine 
then eases its platform upward until its 
deck is well above the water. When drill- 
ing is completed, the prodigy lowers it- 
self to the water again, lifts its three legs. 
then is floated to the next drilling site. 

Legs of the machine are each 140 ft 
high, permitting the apparatus to be used 
in 100 ft of water and still have its deck 
40 ft above the surface. Powering the 
stilts are 64 huge electric motors, each 
with a gear reduction of more than 1000 
to 1. Power is supplied by LeTourneau- 
built generators driven by diesel engines 
located below deck 
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McKee Plans New Headquarters 


Plans for expansion in the home office 
and engineering facilities of Arthur G. 
McKee & Company at Cleveland, Ohio, 
have been announced. 

A modern two-story building with about 
30,000 sq ft of floor space initially will 
be constructed immediately on a new site 
that includes 74,000 sq ft of land. The 
new building will cost approximately 
$500,000 and will add about 35 per cent 
to the present 84,000 sq ft of floor space 
at the company’s home office. 

McKee’s decision to expand its physical 
facilities comes on the eve of the com- 
pany’s 50th anniversary. 


Powerama Visited by 
Top Oil Men 


Four hundred leaders of the petroleum 
industry from throughout the United 
States visited the General Motors Pow- 
erama recently in Chicago, Illinois, guests 
of Electro-Motive division to see operat- 
ing exhibits of petroleum equipment 
manufactured by Electro-Motive, Detroit 
Diesel Engine and Allison divisions. 

Guest speaker at a luncheon in the 
Conrad Hilton Hotel was the Hon. Doug- 
las McKay, Secretary of the Interior, who 
was introduced by N. C. Dezendorf, vice 
president of General Motors and general 
manager of Electro-Motive. 

Towering 150 ft above the Lake Michi- 
gan shoreline was the diesel-electric rig 
supplied by National Supply Company of 
Pittsburgh, Pennsylvania, and operated by 
crews of the Offshore Company of Baton 
Rouge, Louisiana. This rig is powered by 
two 875-hp Electro-Motive Power units 
and equipped for drilling to depths of 
10,000 to 16,000 ft. 


Garrett Sold to U. S. Industries 


Garrett Oil Tools, Inc., of Longview, 
Texas, has been acquired by U. S. Indus- 
tries, Inc., of New York City, it has been 
revealed in a joint announcement. Gar- 
rett will operate as a division of U. S. 
Industries. 

In making the announcement, it was 
emphasized that the management, per- 
sonnel nor policies of Garrett Oil Tools 
will be affected. H. U. Garrett will con- 
tinue as president, and the home office will 
be maintained in its present quarters in 
Longview. 


Canadian Subsidiary Established 


American Iron & Machine Works Com- 
pany, Inc., has announced the formation 
of a Canadian subsidiary, American Iron 
& Machine Works (Canada), Ltd. 

Officers of the new subsidiary are: 
President, M. G. McCool; vice president. 
E. E. Rubac, and secretary-treasurer, J. E. 
Vogt. 


Borg-Warner Research Center 


Plans for the construction in Des 
Plaines, Illinois, of a multi-million-dollar 
Borg-Warner Research Center, conceived 
as one of the most highly diversified estab- 
lishments for technological advancement 
in the country, have been announced by 
Borg-Warner Corporation. 

This new laboratory will contain facili- 
ties for metallurgical, electronic, electri- 
cal, chemical, acoustical, hydraulic, ap- 
plied mechanical, physics and nuclear re- 
search. It also will house a complete ma- 
chine and model shop, a modern com- 
putation center and a large technical ref- 
erence library. About 100 scientists and 
engineers will be engaged at the start of 
the operation. Building of the initial unit 
is expected to be completed next spring. 
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Core Lab Begins College Program 


Core Laboratories, Inc., has announced 
the beginning of a cooperative program 
with several universities and colleges for 
the purpose of broadening the scope of 
technical training received by petroleum 
engineering graduates. 

Coordinator of the project is Frank O. 
Reudelhuber, manager of Core Lab’s 
reservoir fluids division. 

The program was inaugurated with the 
recent donation of modern, commercial- 
type core analysis equipment and reser- 
voir fluid apparatus to the department of 
petroleum engineering, Texas A&M Col- 
lege. This project is also being currently 
instituted at Oklahoma University and 
Texas University. 


Heat Exchanger Design Method 


A simplified method for designing small, 
compact heat exchangers for gas tur- 
bine engines has been revealed by Dr. 
W. W. Chao, of Ford Motor Company’s 
engineering staff. 

Dr. Chao, after three years of re- 
search at the company’s scientific labora- 
tory as supervisor of its combustor and 
heat exchanger section, has developed a 
set of equations through which design en- 
gineers will be able to build automotive 
heat exchangers of minimum weight and 
size. 

Equations by Dr. Chao supply a rapid 
means of determining design dimensions 
of automotive heat exchangers, once the 
performance requirements are specified. 
Furthermore, the Ford eneineer has de- 
veloped an easier method for computing 
the temperature distribution in cross-flow 
heat exchangers. 


Fluor Gets Father Coogan Award 


For outstanding contributions to in- 
dustrial peace, Fluor Corporation of Los 
Angeles, California, has been given the 
annual Father Coogan Labor-Manage- 
ment Award. 

The honor is made annually to an in- 
dustrial firm and to affiliated labor groups 
that have achieved sienal labor-manage- 
ment relationships throughout the vear. 
Along with Fluor, 29 international unions 
of the Los Angeles Building Trades Coun- 
cil, American Federation of Labor, were 
honored. 


Ladish Buys California Plants 


Ladish Company, Cudahy, Wisconsin, 
has announced the purchase of two adia- 
cent Los Angeles, California, manufac- 
turing plants, CBS Steel and Forge Com- 
panv and General Pacific Corporation. 

The plants will overate as the Ladish 
Pacific division of the companv. 

J. L. Varga is being transferred from 
Ladish Company of Canada, Ltd., to 
manage the new plant. 

H. L. Pehrson, district manager of 
West Coast fittings sales; G. L. Shaffer 
and H. Stroup, special sales representa- 
tives of the customs foreing division. 
along with other staff members. have 
moved to offices at the plant 


$57,000,000 Expansion Program 


Rounding out an extensive expansion 
program, Lone Star Cement Corporation 
will enlarge at its Hudson, New York, 
Dallas and Houston, Texas, plants, and a 
new 2-million-barrel plant to be built 
near Lake Charles, Louisiana. 

This program, which involves a further 
expenditure of $35-million, is in addition 
to recently announced enlargement plans 
at five other Lone Star plants 
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Atlas-RKO Merger May 
Add Others 


Floyd B. Odlum, president of Atlas 
Corporation, has announced that accord- 
ing to present plans the proposed merger 
or consolidation of Atlas Corporation and 
RKO Pictures Corporation will also in- 
clude Wasatch Corporation, Airfleets, 
Inc., San Diego Corporation and Albu- 
querque Associated Oil Company. 

All four companies have investments 
principally in producing and non-produc- 
ing oil properties and in the stocks of 
uranium companies and in uranium leases. 
Certain of these investments are jointly 
held, and in view of the common interests 
of the four companies, it is believed im- 
portant benefits would flow from bringing 
them together under the same ownership 
and management. 

It is probable that one or two addi- 
tional companies will be included in the 
merger or consolidation. 


Two Firms Plan Merger 


The managements of American Steel 
Dredge Company, Inc., and American 
Hoist & Derrick Company have reached 
agreement in principle on a merger of the 
two firms. The merger is subject to obtain- 
ing a favorable Federal tax ruling and to 
approval by their respective boards of di- 
rectors and stockholders. In the reorgani- 
zation, American Hoist will take over 
ownership and operation of the principal 
business and facilities of American Steel 
Dredge. Under the proposed plan, the 
stockholders of the latter company will 
become stockholders of American Hoist 
& Derrick Companv. American Hoist was 
founded in 1882, while Steel Dredge dates 
from 1906. American Steel Dredge will, 
under the plan, become a division of 
American Hoist. 


Giant Press Installed by CF&l 


Installation has been completed on the 
3000-ton “push-through” press, one of the 
largest and fastest in the world. now in 
production at The Colorado Fuel and 
Iron Corporation’s Wickwire Spencer 
Steel plant at Claymont, Delaware. 

The giant press is capable of produc- 
ing heads up to 10 ft in diameter and is 
said to be the greatest head-pressine cap- 
ability of any press in the United States. 
It is capable of exerting a maximum force 
of 6.000.000 Ib. Specially designed for 
CF&I by the Version Allsteel Press Com- 
pany, the press stand 68 ft from top to 
bottom of pit. 


Engineering Scholarships Set Up 


Recognizing the need that exists 
throughout the country for an ever in- 
creasing supply of technically trained en- 
gineers, the Gardner-Denver Company of 
Quincy, Illinois, is taking an active part 
in the furtherance of education of deserv- 
ing students. As a result, the board of di- 
rectors has announced the establishment 
of a generous engineering scholarship fund 
that is part of the Gardner-Denver foun- 
dation. 

Up to the present time, Gardner-Den- 
ver scholarships have been granted to 
technical fields, including scholarships to 
mechanical, mining and petroleum engi- 
neers. 

Scholarship grants are given to schools 
which are leaders in their specific fields. 
The student selection for scholarship 
grants is made by the schools on the 
basis of their requirements jointly agreed 
to bv the Gardner-Denver Company and 
the schools involved. 





Barium Carbonate Plant Opened 


Opening of new barium carbonate pro- 
duction facilities at Coffeyville, Kansas, 
has been announced by The Sherwin- 
Williams Company. 

The new plant has been set up in con- 
junction with the paint firm’s 80-acre lith- 
opone, leaded zinc and zinc sulphate pro- 
duction installation at Coffeyville. 

Initially, Sherman-Williams will pro- 
duce about 7500 tons of barium carbo- 
nate annually. This is expected to be in- 
creased in the near future. Some of the 
product will be used by the paint firm it- 
self for conversion to barium citrate, an 
ingredient of certain paints. The bulk of 
production, however, will be made avail- 
able to the glass, brick, ceramics and oil- 
additive industries as well as to other 
users of barium compounds. 


Trade News 





Rockwell’s New California Plant 


Rockwell Manufacturing Company wil! 
soon begin construction of a 100,000 sq 
ft warehouse, assembly and repair plant 
at Porterville, California. 

Company officials estimate the new 
plant, expected to be completed by early 
1956, will cost approximately $1,000,000 

This plant will be a one-story, concrete- 
and-tile structure on a 32-acre plot. Fifty 
to 100 people will be employed at the be- 
ginning, with employment ultimately ex 
pected to approach 200. It will be com- 
pletely heated and air-conditioned with 
gas and will be designed along strictly 
functional lines. It will differ considerably 
from other new Rockwell facilities in out 
ward appearance, however, in order to 
conform with the “trend of modern Cal- 
ifornia-style industrial architecture.” 





‘ee — 


| 
} 
| 





THE PETROLEUM ENGINEER, December, 1955 


Yes, 


we're both engineers 
-but we specialize to 

















annoying, costly — 
air, steam and gas 
discharge 
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Pipeline Vibration 





with 


BURGESS-MANNING 


SNUBBERS 





BURGESS-MANNING COMPANY” 


705 East Park Avenue, Libertyville, Illinois 


Just as you specialize in your field of plant 
design — power — or process, so we special- 
ize and qualify to analyze and correct your 
problems of noise and pulsation. Our ability 
to qualify is based on our knowledge of: 

1. the type of plant undertaken (petroleum, 
chemical, industrial or power plant); 

2. the science, cause and effect of problems 
of noise; 

3. the art of correcting the problem of noise, 
pulsation, etc. thru the adaptation of the 
Burgess-Manning Snubbing Principle, 
which has been thoroughly proved in 
many fields over many years. 

For many problems, Burgess-Manning Snub- 

bers are designed to integrally incorporate 


such plus features as air cleaning .. . or 
spark arresting ... or surge control . .. or 
water separating .. . or heat recovery, etc. 


Your noise problems can. . . and will be 
solved by using a dependable Burgess- 
Manning Snubber. Let us help you. 


Six case histories showing successful installations. 
FREE Your specific problem may be explained. Write 
today. 


Dallas, Texas 








To obtain more information on products advertised see page E-51 
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TRADE PERSONALS 





> Bill Bayless has been appointed sales 
and service representative for Sivalls 
Tanks, Inc., with headquarters in Odessa, 
Texas. Prior to joining Sivalls Tanks last 
spring, Bayless was employed by Chap- 
man and McFarlin Producing Company 
in Snyder, Texas. 


> Joe P. Lewis has been appointed sales 
engineer for the Great Bend, Kansas, dis- 
trict office of Welex Jet Services, Inc. He 
has been with Welex for two years and 
worked as a rigger and a shooter for the 
company before starting in sales work. 


> R. G. Hicks, formerly a division field 
engineer in the Gulf Coast division, is 
now in the Houston, Texas, office of Lane- 
Wells, acting as district operating engi- 
neer. Russell A. Nelson has moved from 
Oklahoma City, Oklahoma, where he was 
a division field engineer, and is now dis- 
trict operating engineer at the branch in 
Casper, Wyoming. Vern D. Hilterbran 
has changed from his job as radioactivity 
well logging operator to the station super- 
intendent’s spot at the Farmington, New 
Mexico, branch. 


> Norman F. Heydinger will head the 
newly created market research depart- 
ment of L.O.F. Glass Fibers Company. 
During the last two years, Heydinger was 
manager of sales statistics for the Seiber- 
ling Rubber Company. 


> Gordon Ault has been appointed assist- 
ant district manager of the San Francisco, 
California, district of Carbide and Car- 
bon Chemicals Company, a division of 
Union Carbide and Carbon Corporation. 
Ault has been a technical representative 
in the San Francisco and Los Angeles dis- 
tricts since 1946. 


> H. E. “Ike” Lowrey has been made 
manager of the export division of the Con- 
tinental Supply Company. Lowrey, who 
for the past three years has served as man- 
ager of ‘Venezuelan operations, has his 
new headquarters in the New York City 
export office. Julio Zumeta, former ex- 
port manager, has been named export 
sales manager. Replacing Lowrey in the 
Caracas office is L. B. “Larry” Murray, 
who for the past year has served as as- 
sistant in that position. In his new duties 
he will also be responsible for supervision 
of the company’s business in the countries 
of Colombia, Peru and Ecuador. 


> John Norwood has been named man- 
ager of Hycalog, Inc., with headquarters 
in Billings, Montana. He has been with 
Hycalog since 1949, having held positions 
as engineer, unit supervisor and diamond 
coring representative. 


> Franklin H. Loe has been named sales 
manager of the drilling mud department 
and George H. Moore is the new sales 
manager of the industrial products depart- 
ment of Magnet Cove Barium Corpora- 
tion. Frank H. Carson, formerly director 
of personnel for Magcobar, has been ap- 
pointed administrative assistant to Loe. 
Loe was formerly executive assistant to 
the president. Carson has been with Mag- 
cobar since 1952. 
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> Henry V. Bootes, vice president of 
ACF Industries. Inc., has been made a 
member of the op- 
erating committee 
and head of the mar- 
keting department of 
the corporation, 
which embraces the 
products of all seven 
= divisions of ACF. 
. Bootes will also serve 
as chairman of the 
marketing commit- 
tee, which = re- 

view and make rec- 
H. V. Bootes ommendations on 
proposals for new plants, new products 
and changes in present product lines. 


>» J. N. Fitzgerald has been promoted to 
president of the Warner Lewis Company. 
Warner Lewis has resigned as president 
and has been elected chairman of the 
board while Steven B. Wilson has been 
elected honorary chairman. ‘Fitzgerald 
was formerly executive vice president of 
Warner Lewis and since last February 
vice president in charge of sales. Warner 
Lewis Company is a division of Fram 
Corporation. 


> John W. Crowther has been named 
product manager for chlorinated solvents 
of the Frontier Chemical Company. 

He has had many years of experience in 
both the research and sales phases of or- 
ganic chemicals and has been employed 
most recently by the Stauffer Chemical 
Company in New York City. 


yo 


C. C. Snider 





H. J. Jones 


> Dr. Hal J. Jones has been appointed 
chief engineer of Houston Technical Lab- 
oratories, subsidiary of Texas Instruments 
Incorporated. Dr. Jones currently is di- 
rector of geophysical research in the TI re- 
search division in Dallas. This position 
will be taken over by Dr. John A. F. Ger- 
= director of geophysical research at 
HTL 


> Charles C. Snider has been appointed 
manager of field sales, Consolidated Engi- 
neering Corporation. In the newly created 
post, with headquarters in Pasadena, Cali- 
fornia, Snider will have jurisdiction over 
all regional and district sales offices. Suc- 
ceeding Snider as manager of the com- 
pany’s southeastern regional sales office in 
Atlanta, Georgia, is Joseph E. Jenkins. 


> R. C. Brown has been appointed direc- 
tor of research at Caterpillar Tractor 
Company. Brown, formerly assistant di- 
rector of research, succeeds J. M. Davies, 





> Kenneth W. Patrick has been appointeq 
director of the transducer division, Cop. 
solidated Engineering Corporation, Pat. 
rick formerly was director of Consolj- 
dated’s systems division. Succeeding him 
in that post is Harry E. Burke Jr., who has 
been assistant director of the systems divi. 
sion since 1954. Walter B. Claus, who has 
directed activities of the transducer diyj- 
sion the past two years, has been assigned 
to undertake several special projects for 
the manufacturing division. 


> Theron S. (Ted) Bushnell has been ap. 
pointed Midwest district manager of Tube 
Turns Plastics, Inc. Bushnell will make 
his new headquarters in Chicago, Illinois. 


>» Hubert J. Thomiszer has been ap. 
pointed manager of magnilastic division 
of Cook Electric Company and Earl 
Washburn manager of electronic systems 
division. Thomiszer for two years was 
project engineer at Cook Research Lab. 
oratories. Washburn also comes to his 
new position from Cook Research Lab- 
oratories. 


>» R. E. Rogers, formerly manager of the 
Los Angeles, California, branch of The 
Foxboro Company, has been appointed 
manager of the company’s West Coast 
sales activities with headquarters in San 
Leandro, California. Replacing Rogers 
as Los Angeles branch manager is E, 
W. Pitt, who has transferred from the 
Shreveport , Louisiana, office where he 
has been branch manager since 1948. D, 
P. Thomas, industrial engineer, has been 
promoted to branch manager at Shreve- 
port. M. F. Parr has been made regional 
engineer at San Leandro; C. E. Heegard 
has been added as industrial engineer at 
Los Angeles and C. J. DeVilbiss has been 
transferred from Dallas, Texas, to serve 
as industrial engineer at Shreveport. 


R. C. Brown G. F. Habach 


who has been named an assistant to G. E. 
Burks, director of engineering and re- 
search. Davies will make his head- 
quarters in the company’s new San Fran- 
cisco, California, office. C. R. Maxwell, 
assistant director of research, also has 
been named an assistant to Burks. He will 
remain at the company’s Peoria, Illinois, 
plant. Appointed assistant directors of re- 
search are R. D. Henderson and C. H. 
Stein. G. M. Johnson succeeds Henderson 
as manager of the engine development 
laboratory. 


>» George F. Habach has been appointed 
vice president in charge of engineering of 
Worthington Corporation. Harry A. Feld- 
bush, formerly vice president in charge of 
engineering with a record of over 40 years’ 
service with the corporation, will continue 
on the technical staff as consultant on 
special engineering problems. Habach was 
formerly manager of engineering of the 
Harrison division. 
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» R. R. Rector has recently been trans- 
ferred to Great Bend, Kansas, as district 
representative for Rector Well Equipment 
Company. He began work with the com- 

y two years ago as a Sales representa- 
tive in West Texas. J. I, Thomas, recently 
appointed manager of the Corpus Christi, 
Texas, district, has been in the oil business 
since 1936 for oil and supply companies. 
Paul Kittrell, with three years experience 
with supply and drilling companies, is now 
sales representative at Abilene. 

T. C. McDonald, who has spent twelve 
years With service and oil companies, and 
four years as a Sales representative for 
Rector, has been transferred toShreveport, 
Louisiana. J. I. Norton, after six years 
with service and supply companies, now 
represents Rector in Lafayette, Louisiana. 
Lloyd A. Davis is new sales representative 
in Oklahoma City, Oklahoma, after 
spending eight years with supply com- 
panies. William R. Singletary represents 
Rector in Houston, Texas. 


> General John E. Hull, USA, (Ret.), 
former United States and UN com- 
mander-in-chief in the Far East, has been 
elected president of the Manufacturing 
Chemists’ Association, Inc. General Hull’s 
headquarters will be at the association’s 
offices in Washington, D. C. He succeeds 
William C. Foster, who resigned recently 
as president. 


> Stuart F. Atsatt has been appointed 
manager of the Chicago, Illinois, branch, 
Enterprise Engine and Machinery Com- 
pany, subsidiary of General Metals Cor- 
portation. Atsatt has spent the last two 
years in Minnesota, as district manager 
for Enterprise Engine and Machinery. 






Trade Personals 


> Frank “Dusty” Rhoades, senior sales 
engineer for Otis Pressure Control, Inc., 
has been transferred to the company’s 
division headquarters in New Iberia, 
Louisiana. He previously was assigned 
to the Otis division office in Corpus 
Christi, Texas. Robert B. McAmis, former 
wire line specialist in the company’s Hous- 
ton, Texas, branch, is now a sales engi- 
neer and will continue in the Houston 
area. Charles C. LeMaire, who also went 
to work in the field with the company in 
Houston, has been promoted to a sales 
engineer with headquarters in Houma, 
Louisiana. Adam Williams has been 
named to the sales department to work 
out of New Iberia, and John Wall Jr., has 
been appointed a service specialist and 
transferred to Odessa. Duane Johnson, 
former service specialist for Otis in New 
Iberia, has been promoted to district su- 
perintendent for the company’s Houma 
and Harvey, Louisiana, branches. 





> Dr. Edward G. Scheibel has been ap- 
pointed director of engineering for the 
Otto H. York Company, Inc. He comes to 
York from Hoffman LaRoche, where he 
completed ten years, most recently as 
head of the chemical engineering depart- 
ment. 


> R. S. Reynolds Jr. has been elected 
chairman of the board of Robertshaw- 
Fulton Controls Company. He succeeds 
his father, R. S. Reynolds Sr., who died 
recently. Reynolds has been associated 
with the company since its formation, 
serving as a director and financial vice 
president. J. Louis Reynolds and John A. 
Robertshaw, Jr. have been named direc- 
tors to fill vacancies on the board. 





9 
"Down" time is costly and 
unproductive. Stitts run DOWN 
longer—cut down time for 
plug changes and mag TIME 
checks. It’s not the plug 
price, but the “change cost” that's impor- 
tant! Stitts cost a little more—save hundreds 
of dollars per engine per year. Factory equip- 


ment in Clark, Cooper-Bessemer, Worthing- 
ton, other leading engines. 


Write for Field Test Reports 


ALE, $1 Gap Gauge 
STITT Ignition Company 


Columbus 1, Ohio 





Get STITTS From: 
BELL ENGINE SERVICE JNO. MULLER CO. 
BETHLEHEM SUPPLY CO. REAGAN EQUIPMENT CO 
CLARK BROS. CO. WAUKESHA ENGINE & EQPT. CO 
COOPER-BESSEMER CORP. WAUKESHA-PACIFIC 
HOPEMAN EQUIPMENT CO. WAUKESHA SALES & SERVICE Inc 
INGERSOLL-RAND CO. WORTHINGTON CORP 
MAGNETO IGNITION SERVICE R. ANGUS (ALBERTA) Lid. CAN 





and Supply Stores Everywhere. 














PISTON RINGS 


. 


’ Centrifugally 
cast for 
long life! 
Heat 
tensioned for 
ideal shape- 
designed to 
develop 
maximum 
power — 
maintain 

efficient 

oil 

control. 


FRANCE 
MAKES 
P THEM! 











FRANCE PACKING COMPANY 


9926 Bustleton Ave., Philadelphia 15, Pa. 
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It Doesn’t Cost Anything to Find Out 
That BRAKESOL Will Work! 


Our Sales Engineers are available in all 
parts of the oi! country to show what 
BRAKESOL will do for your particular 
Paroffin problem. We do not ask anyone 
to buy until they have been shown. Just 
contact your nearest Supply Store to 
arrange for a FREE field test. 


HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is ECONOM- 
ICAL, prevents or re- 
moves paraffin from the 
tubing, flow lines, tank 
bottoms and pipe lines. 
Effective on both asphalt 
and mixed base paraffin. 
BRAKESOL is SAFE and 
easy to use. Let us help 
you NOW! 
WRITE FOR FREE 

DESCRIPTIVE FOLDER 


eon Inc. 


P.O. Box 9506 Okla. City, Okla. 
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© Competent Operators 
@ Rotary Fishing Tool Service 

© Spang Cable Tools Drill Pipe 
© Blow Out Preventers © Rentals 
© Complete Oil Field Machine Shop 
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Have you been 
buying the right casing 
and tubing ? ; 





th 

> 

AYBE you’re spending more : 
money than is really necessary to ne 

get the safety factor you need. This - 
happens frequently, especially when + 
the string hasn’t been engineered. And C 
here’s where Youngstown can help you. a] 
cl 

U 

el 

el 

L 


Youngstown field engineers are trained 
in oil field practices and problems. > 
They’ll be glad to engineer a string of ; 
casing and tubing. The most economi- ; 
cal string to fit your safety factors and 


hole conditions. You get the safety > 
: fi 

you want. Plus the savings. ( 
il 

p 

F 


Before you place your next order for 
casing and tubing, get in touch with 

your nearest Youngstown distributor. 
He'll carry on from there. 


a lL a 2 





Made by Pipe Men... For Oil Men 










THE YOUNGSTOWN SHEET AND TUBE COMPANY Carbon, Alloy and ‘Yoloy Stee 


General Offices Youngstown, Ohio District Sales Offices in Principal Cities. 


SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT AND EMT - 
MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - WIRE - HOT ROLLED RODS - COKE 
TIN PLATE - ELECTROLYTIC TIN PLATE - BLACK PLATE - RAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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R. E. Bartelsmeyer S. P. Felix 


> Roger E. Bartelsmeyer, has become as- 
sociated with Atlas Pipe, Inc., as sales 
representative in Corpus Christi, Texas. 
For the past five years, he has been em- 
ployed by the National Tube division of 
the United States Steel Corporation. 


> Samuel P. Felix, general manager of De 
Laval Turbine Pacific Company, has been 
named vice president. In addition to his 
new post, he will continue to serve as gen- 
eral manager. 


» Charles E. Nelson has been elected sec- 
retary and treasurer of Waukesha Motor 
Company. Nelson had previously held the 
appointive position of vice president in 
charge of production. 


>» Maurice L. Dickinson, chief hydraulic 
engineer for Bechtel Corporation, has been 
elected president of the Engineers Club of 
Los Angeles, California. 


> Dr. Charles F. Fuchs has been elected 
a member of the board of directors of 
Emulsol Chemical Corporation. He is also 
vice president and technical director of 
Emulsol. 


> Robert B. Wallace has been transferred 
from the Hydril Company’s Los Angeles, 
California, factory office to the sales office 
in Tulsa, Oklahoma. 


>» Allen W. Horton Jr. has been elected 
secretary-treasurer and Walter C. Kaul 
comptroller of Oronite Chemical Com- 
pany. 


> C. 1. “Cliff” Little has been appointed 
manager of the erection department of 
Kaiser Steel Corporation’s fabricating di- 
vision plant in Montebello, California. 


> Theodore F. Smith has joined Kaiser 
Engineers division of Henry J. Kaiser 
Company as industry consultant. 


> J. D. Harmison is now manager, parts 
sales, for the tractor group, Allis-Chal- 
mers Manufacturing Company. He has 
been tractor sales manager, farm equip- 
ment division, since 1952. 


> William H. Lang has been named as- 
sistant vice president, United States Steel 
Corporation. Lang will continue in his 
present positions as assistant treasurer, 
United States Steel Corporation, and pres- 
ident, United State Steel Homes Credit 
Corporation, in addition to his new posi- 
tion. 


> C. F. Van Loozen has joined Macco 
Corporation in its refinery and chemical 
division sales. Prior to joining Macco, 

an Loozen was with the Ideco division 
of the Dresser Equipment Company for 
ten years in domestic and export sales and 
as California sales manager. 





>» Earl A. Nichols is now oil consultant in 
the enlarged oil department of Texas 
Bank & Trust Company of Dallas, Texas. 
Prior to entering the private consultation 
field in 1947, he was manager of the res- 
ervoir fluid analysis department of Core 
Laboratories. 


> Loren J. Westhaver has been appointed 
vice president-operations for the Geneva 
Steel division of United States Steel Cor- 
poration. He succeeds Laurence S. Dahl, 
who continues as a vice president handling 
special assignments. Westhaver was vice 
president and manager of operations for 
Geneva Steel Company, Utah, and re- 
tained that position when Geneva Steel 
and Columbia Steel Company were com- 
bined in 1952. J. D. McCall, assistant gen- 
eral manager of operations, succeeds 
Westhaver as general manager. 


> Dr. F. E. Lowance, formerly on the staff 
at Westinghouse Air Brake Company’s 
executive headquarters, has been named 
to a newly created position, director of re- 
search and engineering for the Union 
Switch & Signal division of the company. 





L. C. Edgar 


Dr. L. R. Hafstad 


> Lynn C. Edgar has been named sales 
manager of Tube-Kote, Inc., and besides 
these duties, he will direct the bi-monthly 
technical meetings instituted this year for 
key personnel. Edgar has been a sales en- 
gineer with Tube-Kote for seven years. 


> Dr. Lawrence R. Hafstad, a vice presi- 
dent of General Motors and director of 
the General Motors research staff, has 
been elected to the board of directors of 
Ethyl Corporation. A leading atomic 
energy scientist, he succeeds Charles L. 
McCuen, who retired this year as an Ethyl 
director, vice president of General Motors 
and general manager of the research lab- 
oratories division. In 1954, Dr. Hafstad 
received the Atomic Energy Commission’s 
Distinguished Service Award. 


> James Bush Jr. has been appointed the 
New England representative of R. P. 
Adams Company, Inc. He was formerly 
with L. Lawrence Company, Inc., as as- 
sistant to the presideft. 


>» Carlton W. Crumb has been promoted 
to the new post of director of technical 
data, of Dorr-Oliver, Inc., and Charles M. 
Comstock to the position of advertising 
manager. A veteran of 28 years service 
with the present Dorr-Oliver organization, 
Crumb was formerly sales promotion 
manager while Comstock served as assist- 
ant sales promotion manager. 


> Bertrand Y. Auger has been appointed 
technical director of the reinforced plast- 
ics division of Minnesota Mining & Man- 
ufacturing Company. For the past six 
months, Auger has served as general su- 
pervisor of “Scotchply” development. 
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Trade Personals 


> Donald W. Lenzer has been appointed 
sales engineer in the Cincinnati, Ohio, ter- 
ritory by Darling Valve and Manufactur 
ing Company. 





> Gwilym A. Price, president of the West 
inghouse Electric Corporation since 1946, 
has been elected chairman and president. 
He continues as chief executive officer, a 
responsibility he has carried throughout 
his term as president. The board chair 
manship at Westinghouse has not been oc 
cupied since 1951. Mark W. Cresap Jr. 
was elected to serve as executive vice- 
president and deputy chief executive offi 
cer. Since 1951, he has been vice presi- 
dent and assistant to the president. Cresap 
also was elected to Westinghouse’s board 
of directors and the executive committee. 


> A. P. Brown, formerly sales engineer 
at Odessa, Texas, has been promoted to 
senior sales engineer there for the West- 
ern Company. Don Hammack, formerly 
sales engineer at Cushing, Oklahoma, has 
been transferred to Odessa, ‘in the same 
capacity. Tom Bergin, senior sales engi- 
neer at Hobbs, New Mexico, has been 
moved to Lindsay, Oklahoma. Bill Shaw, 
sales engineer at Lindsay, has been 
transferred to Healdton, Oklahoma. Wal- 
lace McBrayer is now sales engineer at 
Hobbs. 


> Glen E. Wilbur, formerly of the petro- 
leum extension service at the University 
of Texas in Austin, Texas, has joined the 
Weatherford Oil Tool Company as public 
relations director. While at the University 
of Texas, in connection with the API, he 
directed 11 training films on drilling and 
producing oil wells and also helped pro- 
duce a cost for tool pushers for the 
AAODC. 


» Jack C. H. Stearns, in an executive 
position with the Dow export companies 
for the past year and a member of the ex- 
port board of directors, has been elected 
to the newly created office of executive 
vice president of Dow Chemical Interna- 
tional, Ltd., and Dow Chemical Inter- 
American, Ltd. Stearns joined Dow in 
1937, handling general magnesium sales 
in the Middle West until 1939. 





T. P. Wall 


P. De Frank 


> Thomas P. Wall, former manager of the 
Toronto branch office of Peacock Broth- 
ers, Ltd., LaSalle, Ontario, has been ap- 
pointed general manager of Rockwell 
Manufacturing Company of Canada, Ltd., 
a subsidiary of Rockwell Manufacturing 
Company. Wall will assume most of the 
duties of W. W. Brydges, who announced 
his retirement as president of the subsid 
iary. 


>» Pete De Frank has been appointed as 
sistant manager of the research section of 
Welex Jet Services, Inc. De Frank re- 
cently joined Welex after seven years 
with Humble Oil and Refining Company 
where he was in charge of the perforat 
ing testing laboratory. 
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and EQuipment 





Tab Orifice Union Identifies Orifice 
Size. Watson-Stillman Fittings division 


has added to its line of forged steel fit- 


tings a 3000-lb Tab Orifice Union for 


‘instrumentation and process control pip- 


ing. This union eliminates errors in ori- 


‘fice plate identification. The orifice size 
‘is plainly stamped on a tab that pro- 
trudes through a slot in the end piece of 


the union. 
Watson-Stillman Fittings division, H. 


'K. Porter Company, Inc. 


Circle number (1) on reply card. 


Solenoid Valve. An ASCO Solenoid 


Valve designed and manufactured by the 
_ Automatic Switch shuts off fuel on gaso- 


" pressure, 


line or diesel engines in case of low oil 
high engine temperature, or 
other abnormal conditions where it is nec- 
essary to protect the engine from damage. 
The valve is opened manually. 

Automatic Switch Company. 


Circle number (2) on reply card. 


Tubocharged Diesels. Production of 


' two new turbocharged diesel engines, the 
' Cummins NTO-6 and NT-6 Turbodiesels, 
_is announced by Cummins Engine Com- 


pany. Available for automotive, off-high- 
way, industrial and marine applications, 
the NTO-6 Cummins Turbodiesel de- 
velops 262 hp while the NT-6 Cummins 


' Turbodiesel is rated at 250 hp. Maximum 
| speed of both is 2100 rpm. Essentially of 


the same design as the 200 hp NH-600 
Cummins Diesel, both the NTO-6 and the 


'NT-6 Turbodiesels receive their increased 
' power with the addition of a_ turbo- 


charger. 
Cummins Engine Company, Inc. 


Circle number (3) on reply card. 


Dead-Weight, Thief-Hatch Valve. 


_ Enardo Manufacturing has announced 


manufacture of a dead weight thief hatch 


' valve. The valve known as Vapo Gard, 


Series 776, is an 8-in. round dead-weight 
hatch with the pressure and vacuum-re- 
lief valves built into one valve. This 
valve can be adapted to 3 or 4 oz pres- 
Sure-relief settings by the addition of 


Simple weights placed on the cover; i.e., 
concrete or cast iron. 


Enardo Manufacturing Company. 
Circle number (4) on reply card. 


Heavy-Duty Slurry Pump. Slurry 


Pump, Type RX, has been added by 


Morris Machine. This low speed, contin- 


_ Wous-duty pump is available in seven dif- 


erent models from 2 to 6-in. size. It is 


@ machinery 


For more information on items described 


here in brief, use the handy reply card 
and circle the corresponding numbers 


designed to handle abrasive slurries of 

cement, sand, coal, solids, chemical 

sludges, plant wastes and other products 

up to the maximum of fluid consistency 

under suction lift of positive head. 
Morris Machine Works. 


Circle number (5) on reply card. 


New Gage Lines. Two series of gages 
for the process industries have been an- 
nounced by U. S. Gauge. Trade-named 
“Supergages” and “Solfrunts,” these lines 
are manufactured to grade AA Test 
Gage accuracy. Supergages are available 
in cast case construction, while Solfrunts 
have a solid front with safety blow-out 
back to protect workers. 

U. S. Gauge, division of American 
Machine and Metals, Inc. 


Circle number (6) on reply card. 


Transceiver for Mobile Service. Type 
502 transceivers with a companion Type 
503 control unit were especially designed 
for long, trouble-free service under dif- 
ficult operating conditions. Manufactured 
by Allied Engineering Division for use 
in the desert climate of the Far East, 
this equipment is ruggedly made to with- 
stand mechanical shock and reduce 
maintenance. All components were de- 
signed for extra heavy duty. 

Allied International, Inc. 


Circle number (7) on reply card. 


Small Hydraulic Valve. A new single 
solenoid pilot-operated hydraulic valve 
for automatic control of hydraulic cir- 
cuits has been announced. 

Valve is the sub-plate type for panel 
mounting and is conservatively designed 
for full 3000 psi. It is available in %4-in., 
%-in., 1-in., 14%4-in. and 1'%-in. sizes. 

Rivett Lathe & Grinder, Inc. 

Circle number (8) on reply card. 


Transducers for force, weight and 

stress. New models have been added to 

the Daytronic Series 

140 Load Trans- 

ducers with full- 

scale ranges from 5 

Ib to 100,000 Ib. 

Based on a differen- 

tial transformer- 

proving ring combi- 

nation, these rugged 

units offer absolute 

long-term stability in 

continuous use. Me- 

chanical hysteresis is 

less than 0.1 per 

cent, temperature ef- 

fect .025 per cent per degree F and line- 
arity 1 per cent. 

Daytronic Corporation. 


Circle number (9) on reply card. 


Plotter for Surveying and Mapping. 
Costs of producing surveys and maps 
for a wide variety of industrial and en- 
gineering uses may be reduced through 
use of a new aerial mapping instrument 
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@ supplies 


@ services 


that has been announced. Known as the 
Balplex Plotter, it will produce maps 
from aerial photographs with contour in 
tervals as small as 1 to 2 ft. 

Bausch &Lomb Optical Company. 


Circle number (10) on reply card. 


Dry-Chemical Fire Extinguisher. A 
dry-chemical fire extinguisher that is said 
to subdue a roaring oil fire in seconds 
has been demonstrated to safety engi- 


neers from several major oil companies 
by Dugas. Evidence of the effectiveness 
of the new Dugas extinguisher involved 
a blazing pit 60 ft long and 25 ft wide 
in which 2000 gal of oil and 50 gal of 
gasoline were ignited. In 30 sec, flames 
that roared 100 ft into the air were ex- 
tinguished. 
L. J. Dugas Corporation. 
Circle number (11) on reply card. 


IN DRILLING, PRODUCING .. 


Semi-Portable Gasoline Plant. A pack- 
aged semi-portable, absorption-type gaso- 
line plant has been designed and built by 
Brown & Root. Plant is said to be excep 
tionally suited for use in remote areas 
since most equipment is pre-assembled. 

This particular plant will process 10,- 
000,000 cu ft of 600-lb pressure gas daily 
with 26 lb RVP stabilized gasoline the 
product. Bubble columns, fired heater and 
cooling tower are installed in the field. 

Brown & Root, Inc. 


Circle number (12) on reply card. 


Bleeder Plug. Thornhill-Craver has an- 
nounced a new feature for Unibolt prod- 
ucts, Plug-Lok. It provides a convenient 
bleeder plug that does not interfere with 
or prevent the use of a pressure gauge 
and is optional on all Unibolt products 

Thornhill-Craver Company. 


Circle number (13) on reply card. 
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Off-Shore Motor. A weather-protected 
motor has been designed to operate on 
an off-shore oil well platform. First unit, 
a 300 hp, 900 rpm “Sil-Clad” induction 
motor, drives a two-stage reciprocating 
“*gas-lift’’» compressor on a platform 
owned by the California Company near 
the mouth of the Mississippi River in the 
Gulf of Mexico. This motor was devel- 
oped by Electric Machinery Manufac- 
turing for areas where extra protection 
is needed against corrosion, moisture and 
heat. \ 

Electric Machinery Manufacturing 
Company. 


Circle number (14) on reply card. 


Pressure-Charged, Piston-Type, Gas- 
Lift Valve. A patented piston with dual 
O-Ring seals transmits the pressure forces 
that open and close the valve. The design 
of this piston permits a known pressure 
differential to be carried across the sealing 
O-Rings at all times, transforming them 
into fixed seals that hold original dome 
pressures indefinitely. 

Type “ER-A” is a wire line retrievable 
valve for side pocket mandrels. It is fitted 
with chevron packing and has an integral 
reverse-flow check valve and a male 
threaded top for regular latching tools. 

Garrett Oil Tools, Inc. 


Circle number (15) on reply card. 


Gas Dehydrator. BS&B has intro- 
duced the Model 1WDH glycol-type gas 
dehydrator for the dehydration of nat- 
ural gas streams at flow rates below 
142MMSCEFD. Unit is also designed for 
cold weather operation. The 1WDH is 
claimed to achieve (1) separation of 
small amounts of condensate and liquid 
water from the inlet gas, (2) absorption 
of water vapor from the gas and (3) re- 
generation. of glycol for recirculation. It 
combines these process phases into a 
packaged, skid-mounted unit for conveni- 
ent field installation. 

Black, Sivalls & Bryson, Inc. 


Circle number (16) on reply card. 


Heavy-Duty Hooks. Byron Jackson Oil 
Tools has announced a new line of 
heavy-duty hooks known as BJ “Hydra- 
plex.” Most important feature is the 
BJ Hydraulic Snubber, a shock absorber 
that is designed to eliminate the bounc- 
ing action when “jumping” drill pipe 
stands while coming out of the hole. This 
cushioning action prevents damage to 
the tool joints and reduces rig mainte- 
nance. 

Byron Jackson Oil Tools, division of 
Borg-Warner Corporation. 


Circle number (17) on reply card. 
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Blowout-Preventer Closing Unit. A 
complete line of blowout-preventer clos- 
ing units designed to offer positive power 
protection for all types of blowout pre- 
venters is now being manufactured by 
Stewart & Stevenson. Each “Koomey” 
unit has a minimum of two motors and 
two double-action pump assemblies cap- 
able of closing the rams on a blowout 
preventer independently. 

Stewart & Stevenson Distributing 
Company. 

Circle number (18) on reply card. 


Oil-Well Pumping Starter. A combina- 
tion timer eliminating the need for sep- 
arate-sequence timer, undervoltage relay 
and program timer has been incorporated 
into G-E oil-well pumping starters. Timer 
provides automatic sequence restarting 
after power failure, undervoltage protec- 
tion and timing of the pumping cycle. De- 
signed specifically for oil well pumping, 
the timer can be set for pumping periods 
as short as 15 min. 

General Electric Company. 


Circle number (19) on reply card. 


Swivel Joint. A small swivel joint, the 
Swivel-Ette, has been introduced by 
Emsco. The Swivel-Ette is of two-piece 
construction spun together at time of 
manufacture. Its low cost makes prac- 
tical complete replacement rather than 
repair. It rotates a full 360 deg and is 
intended for occasional or intermittent 
turning rather than continuous rotation. 

Emsco Manufacturing Company. 


Circle number (20) on reply card. 


iN REFINING... 


Surface-Active Agents. Commercial 
Solvents has announced the immediate 
availability in commercial quantities of 
three new surface-active agents. Known 
as Alkaterge-A, Alkaterge-E, and Alka- 
terge-T, the three chemicals are closely 
related to the company’s cationic surface- 
active agent, Alkaterge-C. Uses include 
emulsification agents, dispersing agents. 
spreading agents, acid acceptors, and cor- 
rosion inhibitors. 

Commercial Solvents Corporation. 


Circle number (21) on reply card 


Scrubber Removes Low-Micron Dust. 
A dust control unit has been developed 
that removes microscopic solids, fumes 
and odors from exhaust gases at 99 per 
cent efficiency. It can be used anywhere 
impurities are encountered of extremely 
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Blowout-Preventer Closing Unit. 


low and even sub-micron size particles, 
Unit, known as the Type A Hydro Pre. 
cipitator Scrubber, is a development of 
Johnson-March. It collects dust by hy- 
dro-compressing exhaust gases through a 
system of multiple tubes into a water 
chamber. Scrubber comes in 15 sizes for 
capacities ranging between 500 cfm and 
40,000 cfm. 
The Johnson-March Corporation. 


Circle number (22) on reply card. 


Gate Valve. A gate valve designed to 
overcome the inherent disadvantages of 
gl ai i conventional gates 
has been placed on 
the market by Hams: 
Valves. This gate 
valve provides im- 
penetrable line shut- 
off, both on the up- 
stream and down- 
stream side of the 
wedge. Valve incor- 
porates a pair of 
Teflon packing seals 
that press dead-tight 
against the wedge, 
forming an impass- 
able seal. Stainless steel locking rings and 
seats have made the Hamer valve imper- 
vious to corrosive fluids moving through 
the line. 

Hamer Valves, Inc. 


Circle number (23) on reply card. 





Extended-Range Mass Flowmeter. Pot- 
ter Extended-Range Mass Flowmeter, 
self-adjusting for specific gravity varia- 
tions from 0.600 to 0.900, is capable of 
measuring flow over a range of 30,000- 
to-1 or more. Accuracy is well within 
t+ per cent of full scale for each of 
the five scales used to cover the entire 
range. Switching from one Flow Sensing 
Element to another is accomplished 
automatically whenever the flow passes 
above or below the range of the sensing 
element in operation. Fluid density is con- 
stantly measured by means of a detector 
unit designed to produce an angular ro- 
tation proportional to fluid density. 

Potter Aeronautical Company. 


Circle number (24) on reply card. 


Renewable Seat-Ring Gate Valve. Fair- 
banks has introduced a gate valve that 


‘can be repaired in the line. Supplied with 


rising or non-rising stem from % to 2-in. 
sizes, valve is suitable for 200-Ib steam, 
400-lb wog. 

Fairbanks Company. 


Circle number (25) on reply card. 
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Vapor-Phase Chromatography Appa- 
ratus. Podbielniak has announced a new 
analytical instrument, the Chromacon. It 
js designed for gases and liquids used for 
primary analysis where accuracy ranging 
from 1 per cent to 4 per cent of com- 
ponent is adequate. 

Podbielniak, Inc. 


Circle number (26) on reply card. 


“Canned Motor” Pump for High 
Temperatures. Combining an_ integral 
heat exchanger with a special high temp- 
erature pump design, this newest addi- 
tion to the line of seal-less or leak-proof 
“canned motor” Chempumps is ideal for 
handling Dowtherm, Arochlor, hot fats, 
hot oils and similar fluids at tempera- 
tures as high as 1000 F. 

Chempump Corporation. 


Circle number (27) on reply card. 


Porous Teflon Filters. The porous 
fluorocarbon filters are of all-welded con- 
struction with molded flow passages and 
are designed for easy disassembly and 
cleaning. Great compactness has - been 
achieved with a square foot of filter area 
contained in a volume 2-in. high and 
34%-in. OD. 

Porous Plastic Filter Company. 


Circle number (28) on reply card. 


Small-Size Valve. AquaMatic has intro- 
duced a little “solomite” Multiport Lift- 
Turn Valve. This all-brass valve is only 
3 in. across and about 2 in. deep and is 
a miniature version of its larger counter- 
part, the “Solo” Valve. The “Solomite” 
changes the four- or three-way circuits 
by lifting the handle and turning it to 
drop into the proper slot. 

AquaMatic, Inc. 


Circle number (29) on reply card. 


IN PIPELINING 


Desurger for Pipe Lines. A new product 
designed to reduce excessive pulsations 
and pressure surges in lines, has been in- 
troduced. Working pressure of 200 psi 
makes it applicable to most liquid-han- 
dling jobs—in chemical plants, oil fields, 
refineries, and pumping stations. 

Heart of the Desurger is a rubber 
sleeve, which works with throttling ori- 
fices that circle the main flow line. Excess 
pressures are dissipated by forcing liquid 
through the orifices and distending the 
sleeve against a percharge of air. 

Westinghouse Air Brake Company. 


Circle number (30) on reply card. 


Indicating Dry Air Breathers. Units re- 
duce moisture content of atmospheric air 
entering into oils, chemicals, air, gasses 
or other materials in storage tanks dur- 
ing transfer operations, or due to tem- 
perature changes. 

The Air Breather consists of an all- 
brass housing that is screwed into the 
top of the tank. A transparent drying 
chamber is filled with an _ indicating 
chemical drying agent that changes color 
as moisture is absorbed. 

The McIntire Company. 


Circle number (31) on reply card. 


Vertical Pipe Bending Machine. This 
machine has been field proved recently 
on a 36-in. transmission line being laid in 
Georgia and North Carolina. The Cinch 


New Equipment 








































Cinch Pipeline’s New Bending Machine. 


vertical hydraulic pipe bender is light, moval of tracks. Machine is available in 
fast and compact, and its dimensions are two sizes. 
such that it can be quickly and easily Cinch Pipeline Equipment, Inc. 








transported on a float trailer without re- Circle number (32) on reply card. 
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fos 


a surtface-active 
agent for use in 
swater-block removal 


Aquaness has developed PR-277 to 
stimulate well production by re- 
moving water blocks and solving 
problems caused by water. 


Recently, seven poor producing 
wells were treated with PR-277. 
Only 196 gallons of this chemical 
were used, resulting in a total daily 
oil production increase of 165 
barrels. 


The added daily production 
‘paid for the total chemical cost in 
slightly over two days’ production 

at the increased production rate. 


OTHER AQUANESS PRODUCTS INCLUDE: 


@ Chemical compounds for petroleum 
dehydrating and desalting 


Nonionic surface active chemicals 
Corrosion inhibitors 

Scale compounds 

Bactericides 


{ WELL BORE 
SS ———_ a a a ee oe 


AFTER 


PR-277 removes water blocks by 
lowering the oil-water interfacial 
tension which causes the water 
droplets to lose their rigidity and 
allows the oil to flow. 


Lf? 
Aquazmess 
a= Lowpcialion 


2005 Quitman, Houston, Texas @ Telephone CA 8-6697 
——<<K Se Ee Se eee SS SS eS SS SS See | 


Gentlemen: Please send me additional information on PR-277. 
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i Name. Firm 
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Address. City. State. 
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Literature 





Service Regulators. A completely re- 
vised 20-page bulletin on “Rockwell Serv- 
ice Regulators” (Bulletin No. 1026) has 
been issued. New features of the bulletin 
include: Rockwell “173” regular regula- 
tors, four new Rockwell regulator prod- 
ucts, and rate-of-flow graphs. 

Rockwell Manufacturing Company. 


Circle number (33) on reply card. 


Lubricated Plug Valves. A 36-page 
catalogue issued by Powell shows in de- 
tail the complete line of iron and steel 
lubricated plug valves available. Many 
illustrations of the single, screwed and 
bolted-gland type valves are shown, with 
photographs, sectional and detailed draw- 
ings. Also included are physical data on 
dimensions and ratings. 

The William Powell Company. 


Circle number (34) on reply card. 


Flow-Controller, Butterfly Valves. Two 
bulletins have been issued by Builders- 
Providence, one, a four-page color bro- 
chure regarding a power-actuated rate of 
flow controller for water, waste and in- 
dustrial plants. The other concerns 
AWWA 6 specification butterfly valves 
manufactured by this company. 

Builders-Providence, Inc. 


Circle number (35) on reply card. 


Oil Contaminants. A bulletin, “Diesel 
and Gas Engine Lubricating and Fuel Oil 
Maintenance” has been produced by Hil- 
liard. Oil contaminents are divided into 
two groups in this new analysis with 
recommendations for lubricating oil filters, 
either by-pass or full flow. A tabulated 
chart based on engine horsepower lists 
the proper type and size of required oil 
filtering equipment needed. 

The Hilliard Corporation. 


Circle number (36) on reply card. 


Storage-Tank Venting Fundamentals. 
Principles of venting flammable liquid 
storage and process tanks for effective op- 
eration, fire protection and low-cost main- 
tenance are completely described in a 
booklet published by Protectoseal. It is 
illustrated with photographs and diagram- 
atic drawings. Numbered references in 
the descriptive sections refer to the same 
numbers on the illustrations, and the ap- 
plicatton of each principle is explained 
clearly and concisely. 

The Protectoseal Company. 


Circle number (37) on reply card. 


Wire Rope. “How Edwards Wire Rope 
Is Made” is the title of a 28-page illu- 
strated booklet issued by E. H. Ed- 
wards. |. 

Booklet describes and illustrates the 
various steps involved in the manufac- 

‘ ture of wire rope and presents a detailed 
description of the development of “end- 
less” wire of uniform structure into the 
finished wire-rope. 

E. H. Edwards Company. 


Circle number (38) on reply card. 
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@® brochures 


For more information on items described 


here in brief, use the handy reply card 
and circie the corresponding numbers 


Rotary Gear Pump. An 8-page folder 
on low-cost, heavy-duty Sier-Bath “Hy- 
drex” Rotary Gear Pump has been is- 
sued. 

Pump is used for oils, burner service, 
hydraulic machinery, lube oil circula- 
tion, chemicals, marine service and gen- 
eral transfer. It has a range of 32 to 
250,000 sus, 1 to 350 gpm, 300 psi for 
continuous duty and 500 psi for inter- 
mittent service. 

Folder includes details of construction, 
operating advantages, applications, di- 
mensions and capacities. 

Sier-Bath Gear and Pump Company. 


Circle number (39) on reply card. 


Servo Systems and Analogue Com- 
puters. A brochure describing the 400- 
cycle Vernistat and A-C potentiometer 
for use in servo systems and analogue 
computers, fias been published by Per- 
kin-Elmer. 

The Vernistat, recently announced by 
the company, combines the best features 
of an a-c potentiometer and a variable 
auto-transformer. It is designed to the 
BuOrd specifications for a size 18 syn- 
chro. 

Four-page brochure describes features, 
design principle and specifications. 

The Perkin-Elmer Corporation. 


Circle number (40) on reply card. 


Pressure Generators. A bulletin de- 
scribing “aiROYmetric” Pressure Genera- 
tors, designed to produce hydrostatic 
pressures as much as 500 times greater 
than normal plant air supplies, has been 
announced. 

Milton Roy Company. 


Circle number (41) on reply card. 


Fluid Pressure Cells. SR-4 fluid pres- 
sure cells and their uses in electrical 
measurement and control of pressure are 
presented in 16-page bulletin 4306. Six 
standard types of cells in 25 sizes ranging 
from 15 to 50,000 psi., are included. 

Baldwin-Lima-Hamilton Corporation. 


Circle number (42) on reply card. 


Handy Checklist. A list of manuals, 
bulletins, and data sheets issued by Dia- 
mond Alkali has been made available. 
List was prepared as a handy guide to 
literature covering Diamond chemicals 
and their diverse uses. 

Diamond Alkali Company. 


Circle number (43) on reply card. 


Hydraulic Controls. A 56-page, 3-color 
illustrated catalog describing the complete 
Vickers line of oil hydraulic pumps, con- 
trols, and accessories is now available. 
Catalog includes engineering, design and 
application information relating to pumps, 
pressure controls, volume controls, hy- 
draulic motors, transmissions, cylinders. 
and hydraulic accessories. 

Vickers, Inc. 


Circle number (44) on reply card. 


@ bulletins 
@ catalogs 


Flexible Mechanical Couplings. Phila- 
delphia Gear Works has prepared a new 
reference catalogue on flexible, gear-type 
mechanical couplings. This 12-page illus. 
trated catalogue describes the new Sphere- 
flex line of curved root, spherical tooth 
couplings and provides complete data 
on installation, service factors, proper 
selection, specifications and lubrication. 

Philadelphia Gear Works. 


Circle number (45) on reply card. 


Engine Generators. United States Mo- 
tors, which made standby power history 
last year with the introduction of Micro 
Power, has recently announced in two 
folders a complete new line of diesel and 
gas-gasoline engine generators for both 
continuous and standby duty. The re- 
cently released U. S. Engine Generator 
line includes portable, mobile, and sta- 
tionary units with adaptations available 
for individual installations. 

United States Motors Corporation. 


Circle number (46) on reply card. 


IN DRILLING AND 
PRODUCING ... 


Oil Well Pump. Axelson has available a 
two-page bulletin describing operation of 
the new VoluMAX (maximum capacity) 
working barrel, now in production. The 
VoluMAX is recommended where the 
presence of water necessitates a larger 
volume pump. 

Axelson Manufacturing Company, divi- 
sion of U. S. Industries. 


Circle number (47) on reply card. 


Wire Line Equipment. A number of 
newly developed types of equipment are 
described in detail, including a wire line 
weight indicator and wire line blowout 
preventer, in a comprehensive, illustrated, 
68-page catalog released by Bowen. Sec- 
tions of this catalog cover construction, 
assembly, operation, and maintenance of 
each tool. 

Bowen Company of Texas, Inc. 


Circle number (48) on reply card. 


Full-Opening Packers. Two full-open- 
ing packers, types LR and KVR, one fea- 
turing friction pads, the other friction 
springs, are fully described in a two-color, 
four-page brochure by Guiberson. Engi- 
neering data, a price list, and setting and 
pulling procedure are included on the 5%- 
in. by 24%4-in. packers. 

The Guiberson Corporation. 

Circle number (49) on reply card. 


Unit Rig With Portability of Smaller 
Drawworks. A new catalogue on Model 
U-40 Unit Rig has been released by Unit 
Rig & Equipment. 

Catalogue includes all the up-to-date 
information of this drawworks and shows 
how it can be used in conjunction with the 
Unit Rig power compounds. 


Circle number (50) on reply card. 


THE PETROLEUM ENGINEER, December, 1955 








QQ aor 


anmnnah oo ak ae 






story 
licro 
two 
and 
both 
. Te- 
rator 
Sta- 
lable 


le a 
n of 
city ) 
The 
the 
urger 


divi- 


r of 
t are 
line 
wout 
ated, 
Sec- 
tion, 
e of 


ypen- 
 fea- 
ction 
olor, 
ingi- 
- and 
5I4- 


aller 
[odel 
Unit 


-date 
hows 
h the 








IN REFINING .. 


Physical Data on Furfural. A new 16- 

ge booklet devoted to physical data on 
QO® Furfural has been published by the 
chemicals department of Quaker Oats. 

This bulletin, No. 203-A, presents the 
physical properties of furfural, recovery 
of furfural from various systems, vapor 
pressure graph, temperature-composition 
diagram of furfural-water as well as solu- 
tion temperature and vapor-liquid equili- 
bria in furfural-water systems. 

The Quaker Oats Company. 


Circle number (51) on reply card. 


Monomast Lift Truck. Operating ad- 
vantages of the Hyster Monomast Lift 
Truck are illustrated in a new catalog. 
Available in both 3000 and 4000-Ib ca- 
pacities, the Hyster Monomast Lift 
Truck is said to be unexcelled for work- 
productivity, visibility, strength, and 
safety. 

The Hyster Company. 


Circle number (52) on reply card. 


Vacuum Pumps. A 52-page catalog of 
its complete line of high vacuum pumps, 
featuring an engineering section contain- 
ing formulae and data of practical value 
to all vacuum engineers, is now available 
from Kinney Manufacturing Division, 
New York Air Brake. This two-color, il- 
lustrated catalog is actually a comprehen- 
sive vacuum engineering reference book. 

The New York Air Brake Company. 


Circle number (53) on reply card. 


Solvent Recovery Still. Precision Scien- 
tific has published a bulletin on the re- 
designed Solvent Recovery Still, an ap- 
paratus for the easy, economical recovery 
of carbon tetrachloride and other extrac- 
tion vehicles. This brochure is printed in 
two colors. 

Precision Scientific Company. 


Circle number (54) on reply card. 


Heat Transfer Surface. Bush Manu- 
facturing has issued a descriptive bulletin 
on Inner-Fin, the company’s patented 
heat-transfer surface, described as “a 
basic new concept in heat-transfer engi- 
neering.” The brochure contains engineer- 
ing data and general application informa- 
tion on Inner-Fin surface — applicable 
wherever any type of heat exchange is re- 
quired. 

Bush Manufacturing Company. 


Circle number (55) on replv card. 


Usefulness of Infrared Spectroscopy. 
Reprints of an article surveying the use- 
fulness of infrared spectroscopy as a re- 
search and development tool in the indus- 
trial laboratory are now available from 
Beckman Instruments. 

The article, by R. Bruce Scott and J. 
M. Vandenbelt of Parke, Davis & Com- 
pany’s research laboratories, originally 
appeared in the Beckman Bulletin. 

The authors touch on the behavior of 
compounds absorbing infrared energy, 
Present a number of infrared spectra 
showing characteristic absorption bands 
of various compounds and outline the 
many possible infrared applications. 

Beckman division, Beckman Instru- 
ments, Inc. 


Circle number (56) on reply card. 


_ Gasoline Antioxidant. Koppers has 
issued an illustrated, 24-page bulletin de- 
scribing in detail results of experiments 
and tests with its antioxidant additive for 
gasolines— 2, 6-di-tertiary-butyl-para- 





cresol (DBPC). Entitled “DBPC and 
Impruval 33,” the bulletin presents fac- 
tual comprehensive data resulting from 
years of research on antioxidants to in- 
hibit gum-formation in automotive and 
aircraft engines. Designed for the refiner 
seeking high quality improvement of his 
gasoline plus lower treating costs, a new 
inhibiting practice involving the use of 
DBPC is outlined in detail. 
Koppers Company, Inc. 


Circle number (57) on reply card. 


Tube Expanders. Wiedeke has pub- 
lished a bulletin that features a new pack- 
age boiler tube expander, tube expanders 
for all types of modern water tube units, 
and the Ideal Condenser Tube Expanders 
recommended for the installation and 
maintenance of tubes in condensers, heat 
exchangers, aftercoolers, evaporators, and 
similar heat transfer units. 

The Gustav Wiedeke Company. 


Circle number (58) on reply card. 


Instrument Bulletins. Five bulletins 
have been released by ARCCO that con- 
ain data on its Continuous Gas Sampler, 
Specific Gravity Instruments and Record- 
ing Pens. 

American Recording Chart Co. 

Circle number (59) on reply card. 


Acrylic Esters. Ethyl acrylate, n-butyl 
acrylate, 2-ethylbutyl acrylate and 2-ethyl- 
hexyl acrylate are described in a bulle- 
ae issued by Carbide and Carbon Chemi- 
cals. 

New booklet covers methods of poly- 
merization, applications of polymers and 
copolymers and selected references. Phy- 
sical and chemical properties, shipping 


Trade Literature 








data and reactions of the acrylic esters in 
chemical syntheses are included. 

Polymers and copolymers of the acrylic 
esters are used in the manufacture of ad- 
hesives, protective coatings, leather and 
textile finishes, paper treating, synthetic 
fibers, oil additives, plasticizers and spec- 
ialty rubbers. Acrylic esters are also im 
portant intermediates in the manufacture 
of pharmaceuticals, resins and plastics, 
insecticides and numerous other com 
pounds. 

Carbide and Carbon Chemicals Com 
pany, division of Union Carbide and Car 
bon Corporation. 


Circle number (69) on reply card. 


Caustic Potash. An 18-page, two-color 
brochure describing the manufacture and 
usage of Caustic Potash has been issued by 
Columbia-Southern Chemical. The illu 
strated booklet includes detailed proce- 
dures for unloading and precautions for 
handling. It contains complete technical 
data including specific gravity and density 
tables of solutions as well as temperature 
and alkali conversion tables. 

Columbia-Southern Chemical Corpora 
tion. 


Circle number (61) on reply card. 


Chemical Plants Reference File. This is 
the title of a new series of data sheets 
published by Blaw-Knox. It is a cumula- 
tive collection of descriptive and technical 
data based on the experience of the 
chemical plants division in engineering, 
design, procurement, construction and 
initial operation of plants for all segments 
of industry. 

Blaw-Knox Company. 


Circle number (62) on reply card. 
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No-glare, easy reading — 
the oil industry’s favorite for years... 








STEEL TAPE 


ANCHOR 
CHROME CLAD 





Jet black markings on the Lufkin ‘Anchor’? Chrome Clad are bonded 
to the tempered steel line and stand out sharp and clear against the 
no-glare, chrome-white background. The ‘‘Anchor” is strong, and 
durable too, because the line is built up with a series of platings for 
extra protection and strength. Genuine leather, mahogany-colored, 


is hand-stitched over rust-resistant metal case liner. 


Folding flush 


handle opened by push pin. A fine tape combining strength, durabil- 
ity, accuracy and beauty. Available with graduations either in feet, 
10ths and 100ths; or feet, inches and 8ths. 


BUY [UF KIN 


361 


TAPES - RULES > PRECISION TOOLS 
FROM YOUR SUPPLY STORE 
THE LUFKIN RULE CO., SAGINAW, MICHIGAN 


132-138 Lafayette St., New York City ° 








To obtain more information on products advertised see page E-5! 


Barrie, Ontario 
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| TANK SHELL 


x WEATHER SHIELD 


FLOATING ROOF 
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—1+ SCUFF BAND 
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GOOD FLOATING ROOF: TUBESEAL 
NO ROOM FOR VAPORS* |e 
$sNO EVAPORATION oe =e 








NO FIRES 




















MINIMUM CORROSION 














Because there is no space in a HAMMOND TUBESEAL FLOATING ROOF, where 
vapor can form, jet fuels and other volatile products can be stored with assurance 
that evaporation and fires cannot take place and further that corrosion will be kept 
to a bare minimum. 
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THE HAMMOND TUBESEAL 


The most efficient and positive seal known: 
no moving parts - no mechanical 
maintenance - climate proof - 
non-corrodible - can operate to bottom 
of tank or above the top - no vapor 
space below the seal - entire 
circumference has tight seal under 


pressure at all times. . 
Warren, Pa. 








Works, 


Sales Offices: 

NEW YORK 20 
AKRON 

BOSTON 10 
BUFFALO 2 
CHICAGO 3 
CINCINNATI 2 
CLEVELAND 15 

EL PASO 

HOUSTON 2 

LOS ANGELES 14 
PITTSBURGH 19 
RICHMOND 20 

SAN FRANCISCO 
WASHINGTON 6, D.C. 
HAVANA 

MEXICO CITY 
“TIPSA”” BUENOS AIRES 
Licensee in Cal.: 
LACY MFG. CO., 
LOS ANGELES 
Licensee in Canada 
BRIDGE & TANK CO. 


ask for Bulletin TS 


# Patent applied for CASPER, WYO. « BIRMINGHAM, ALA. 


E-58 


To obtain more information on products advertised see page E-51 





CHEAPER OVER THE YEARS 
HAMMOND 


IRON WORK S 
WARREN and BRISTOL, PA. » PROVO, UTAH 
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ROOF Nitrogen Generators. A six-page bulle- job photographs. The H-5 Hydrocrane is 
* in on Kemp Nitrogen Generators features completely new from outrigger feet to | | 
a large, detailed flow diagram and a com- boom tip and is said to set new standards | °- i 
— plete explanation of operation. Also shown for digging and lifting capacity, reach and | ~ =| 
is a data chart specifying utility require- versatility in its size and weight class. . 
ments for nine of the Kemp models and Bucyrus-Erie Company. ene 
composition graphs showing exact analy- Circle number (69) on reply card. 
sis of the nitrogen delivered with different 
ir-fuel ratios. 
mC. M. Kemp Manufacturing Company. ba be Bagg «ogg — = 
. re i a illustrat- 
Circle number (63) on reply card. ing the most economical size and shape - 
: anode to use in soils of various resistivi- : 
o Valves and Controls. Associated Valve ties has been issued by CSI. The report 
& Engineering has ready for distribution also includes data on comparative costs. | | 
anew catalogue A-155. This catalogue is Introduction of new sizes of Dow Chemi- | | 
made up of seven sections illustrating cal’s “Galvomag” made the report pos- 
valves and controls for the chemical in- sible. 
dustry. Over 100 different products are Corrosion Services, Inc. 


fully illustrated including capacity charts 

and many tables of engineering data. 

Associated Valve & Engineering Com- . , : 
pany. _Guide to Selection of Mobile Radio 

Circle number (64) on reply card Units. Motorola has released a new, two- 

; color, four-page catalog on its recently 


announced Twin-V line of mobile two- 
General-Purpose Valves. Complete in- way radio units. 


Circle number (70) on reply card. 


















a © 
"ae formation on the new series Vogt GP Bulletin should prove to be a guide on ! 
— general-purpose, drop-forged steel valves. the various factors to be considered in , 
ao Se iscontained in Supplement No. 1 to Vogt’s selecting equipment mobile units. In- ool 
econ Catalogue F-9. Valves are gate, globe and cluded is a detailed listing of ten features HE 
——_ angle types in sizes 4 in. through 2 in. which help assure the radio user of opti- 78 
me Henry Vogt Machine Company. mum performance. . 
—- Circle number (65) on reply card. Motorola Communications & Elec- : 5 
Bags tronics, Inc. he a] "UT 
= cae Removing Contaminants from Plati- Circle number (71) on reply card. Oo 
num Catalyst Feeds. Preparation of Pe- = Oo 
troleum Feeds for Platinum Catalysts is Service Manual for Asphaltic Pipe Line 
the title of a 12-page technical study pub- Enamels and Primers. A service manual | 2 m A 
lished by Minerals & Chemicals Corpora- describing the proper use and applications | ji > a 
tion. F ; ; of pipe line enamels and primers has been | a > =e y 
Discussion covers effective reduction or announced by Plico. = pe — § 
removal of harmful constituents such as The manual covers 27 steps of proce- ZS ™ | re) 
arsenic, lead, sulfur and nitrogen com- dure and contains a number of useful | & = = m > 
pounds by a specially processed group of _ specification tables. z s o=™= 1 ° 
the company’s Attapulgus Clay products. Purpose of this manual is to provide | [i aR 
Aspects of processing scheme, plant de- the customer, the contractor, and the pipe | —-— AO — U CO 
sigo and clay description and costs are line operator with a guide to procedures | st —_= rm 
covered. Six tables and eight graphs pre- _for the proper cleanine. priming and coat- | fH = ae > Oo co 
sent supporting technical data. ing of line pipe with hot-applied asphaltic . ” YO c 
Minerals & Chemicals Corporation of pipe enamels. 2 = 5 = Z 
America. Plico, Inc. em = < > 
Circle number (66) on reply card. Circle number (72) on reply card. 5 = << 
IN PIPELINING ... Conduit Gate Valve. Darline-McEvoy | fi 6): 





self-sealing, two-way conduit valve and its 
princivnles are now completely described 
in a six-vage bulletin. Bulletin contains a i 


Tape-Coating Data File. A tape-coating 
data file providing complete information 
on Plicoflex polyvinyl chloride tape coat- 

















; saad : “ series of cutaway drawings. These cover PSESEFSSSSSE¢85= 
ings for pipe line corrosion protection has —_—the principal features and clearly show B85. FZ 2359025 <5 
been announced by Plicoflex. File con- how automatic self-sealing is accomplished (BRE So sSeecre oho 4 o 
tains technical data for both No. 330 poly- to assure positive closure in either direc- | 0 7 "Be. Om Bs Be 
vinyl chloride single-film tape coatings tion of flow. eae ‘SSxBtoode 2 & 
and No. 340 polyvinyl chloride laminated Darling Valve & Manufacturing Com- a=5 Gfes 2238 a =? ra) 
tape coatings. pany. : eee ee Bins S a ~m SO > = 
Plicoflex, Inc. Circle number (73) on reply card a age Se. goCaeSG Ses a 
Circle number (67) on reply card. 4 gee Src; 3 26 $3 oT ee 
i (B°R CB RZEC FSRF HF al 
Pipe Line Protection. A 16-page, illus- esas aooten anh 2. came eae ye Ss 5s aad ce - B.8 o py 
trated booklet describing applications and center spacing of pipe line insulator "as Fag Tass CR e 4 
giving property data on “Scotch” brand clamps is announced by Pipeline Coatin (ORM Pom S8e >, ol 
products for pipe line protection has been & Eneineering Comnany P 8 5 BS a ~ Boo =o.8 o.- &° a el 
announced by Minnesota Mining and This manual is said to provide the most PREZISARE ASSES Sas 
Manufacturing. Charts showing complete comorehensive data available reeardine we fo. BS dene ee” is 
Physical and electrical insulating proper- this phase of pive line work. Information 5 PEEOS o SPSS REE S 
ties for each of the products are included. = contained in this manual includes maxi- BS2i thea choo... S 
Minnesota Mining and Manufacturing _ am insulator spacing as related to both a l .. | RS o a8 ey Mm 
Company. deflection of the line and pounds per ana as sexsosrai > 
Circle number (68) on reply card. sauare inch loads on the coating. These SO, 55> Siestine? & 
two basic conditions are extended to in- BS” web P Bo Sg em | el 
Hydrocrane. A bulletin (H-5-1) de- clude a variety of pounds per sanare inch EB PED * = 3 R =" 2 ae @ 
scribing Bucyrus-Erie’s new all-hydraulic, load factors and snecific gravity condi- SF8E Gon 23480 *o 
2.5 ae RS ep FS 
truck-mounted H-5 Hydrocrane has been _tions of materials to be transported by the meet Serse 82a & 
released by the manufacturer. Bulletin is PiD® line. , ee PS SoS. TAS ESS 8 
supplemented by a separate 4-page specifi- Pipeline Coating & Engineering Com- OTA FEICIEYaReh se | 
cation list and is contained in a compact pany, Inc. r 
literature folder, illustrated with on-the- Circle number (74) on reply card. ~_— 7 
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$731.64 PER MONTH 


Inter-Office Correspondence 


~ soeemmeeaes Dote: April Sm 
Subject: National ICP Treater 
installed on our a Lease. 


Dear Bud: 


We thought you might be interested to know of the results 
obtained from the installation of the ICP Treater on our My 
Lease last September. 


In figuring the amount of gas purchased for this lease, taking 
months comparable in weather conditions, six months before and 
six months after the installation, we find that in the preceding 
six months we bought gas in the amount of $1,298.99 and in 
the succeeding six months we purchased gas in the amount of 
$599.47 a total saving for six months of approximately $699.47 
or $133.00 per month. 


Before installing this Treater it was necessary that we clean ten 
tanks per month, losing approximately twenty barrels of oil each 
time. This would amount to 200 barrels per month or approxi- 
mately $486.00 per month. This Treater has now been in service 
approximately eight months and we have not cleaned a single 
tank. 


In addition to the gas and tank cleaning saving we also raised 
the gravity of the oil an average of 1°, which raised the price 
of the oil .02¢ per barrel. As this lease averaged 5,632 barrels 
of oil per month after installation of the Treater the amount 
gained on raising. the gravity amounted to $112.64 per month, 


We figure the total savings as follows: 


$133.00 per month saving on gas. 
$486.00 worth of oil saved each month. 
$112.64 more per month for increased gravity. 


$731.64 Total saving each month. 
The first six months after installing this Treater we had saved 
$4,395.84. As the Treater cost $3,439.26, at the expiration of 


six months the Treater was paid for with $956.58 left over os 
profit. 


Respectfully yours, 


NATIONAL TANK CO 


T ULLS Ay 


OKLAHOMA 








results 


taking 
and 


il each 
®) proxi- 
service 

single 


raised 


> price 
barrels 











